
AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC, 

December 9, 2010 

Mr. Ray Pitapil 

Illinois Environmental Protection Agency 

Bureau of Air, Compliance Section #-40 

1021 North Grand Avenue Easl 

Springfield, Illinois 62702 

Re: Annual Compliance Test Report 

Flare Performance Testing 

Cottonwood Hills Recycling and Disposal Facility 

Dear Mr. Pilapi! 

Aqua~erra Env)ronmental Solutions, Inc. (Aqua[erra) on behalf of our client, Waste 

Managemenl, Inc~, has enclosed b, vo copies of the Annual Compliance Test Report, Heating 

Value, Velocity, Sulfur Compounds and Visible Emissions of an Open Flare, Cottonwood 

Hills Recycfing and Disposal Facility, Marissa. Illinois dated December 2010. Please feel 

free Io contacl us at (618) 628-200I with any questions or commenls regarding this report. 

Sincerely, 

Aquaterra Environmental Solutions, Inc. 

And~f ~mmer, P.G. 
Senidr Project Ivla nager 

Thomas K. Jacobsmeyer, P.E. 

Senior Projecl Manager 

Ernest Dennison, P.E. - Wasle Management of Illinois, Inc. 

Kevin Maltison -IEPA Bureau of Air, Des Plaines Office 

John Justice - IEPA Bureau of Air, Collinsville Office 

Aquaterra Environmental Solutions, Inc. ¯ 13 Executive Drive, Ste. I ¯ Fairview Heights, Illinois 62208 . (618) 628-200I ¯ FAX (618) 628-2002 

WM00424 



ANNUAL COMPLIANCE TEST REPORT 

HEATING VALUE, VELOCITY, SULFUR COMPOUNDS AND 

VISIBLE EMISSIONS OF AN OPEN FLARE 

COTTONWOOD HILLS RECYCLING AND DISPOSAL FACILITY 

MARISSA, ILLINOIS 

Aquaterra Project Number 4121.10 

December 2010 

Prepared For: 

Waste Management of Illinois, Inc. 

601 Madison Avenue 

East St. Louis, Iliinois 62201 

AQUATERRA 

WM00425 



ANNUAL COMPLIANCE TEST REPORT 

HEATING VALUE, VELOCITY, SULFUR COMPOUNDS AND 

VISIBLE EMISSIONS OF AN OPEN FLARE 

COTTONWOOD HILLS RECYCLING AND DISPOSAL FACILITY 

MARISSA, ILLINOIS 

DECEMBER 2010 

REPORTINDEX 

Part No. 

1.0 

2.0 

3.0 

Part Title Number of Paqes 

Introduction 1 

Process Overview 1 

Test Methodologies and Results 4 

4121.10~010 Ftare Report AQUATERRA 

WM00426 



TABLE OF CONTENTS 

Pa.qe No. 

REPORT INDEX .................................................................................................................. ii 

1.0 INTRODUCTION ....................................................................................................... 1 

2.0 PROCESS OVERVIEW ............................................................................................. 2 

3.0 TEST METHODOLOGIES AND RESULTS ............................................................... 3 

3.1 

3.2 

3.3 

3.4 

Visible Emissions ........................................................................................... 4 

Fuel Healing Value ........................................................................................ 4 

Cottonwood Hills RDF Flare Velocity Delerminalion ...................................... 5 

Total Sulfur Compounds ................................................................................ 6 

L1ST OF APPENDICES 

Appendix A 

Open Flare Diagram 

Appendix B 

Field Logs 

Appendix C 

Laboratory Analytical Results 

Appendix D 

Calculalions 

Net Heating Value 

Aclual Exit Velocity 

Maximum Permilted Exil Velocily 

Sulfur Compound Concentrations 

4121.10~010 Flare Report iii AQUATERRA 

WM00427 



ANNUAL COMPLIANCE TEST REPORT 

HEATING VALUE, VELOCITY, SULFUR COMPOUNDS AND 

VISIBLE EMISSIONS OF AN OPEN FLARE 

COTTONWOOD HILLS RECYCLING AND DISPOSAL FACILITY 

MARISSA, ILLINOIS 

DECEMBER 2010 

1.0 INTRODUCTION 

Aquaterra Environmental Solutions, Inc. (Aquaterra) was retained by Waste Managemenl of 

Illinois, Inc., to perform the 2010 annual performance testing of the open flare at the 

Cottonwood Hills Recycling and Disposal Facility (Cottonwood Hills RDF)located in 

Marissa0 Illinois. The flare tesling was performed in accordance with the site permits, 

requirements of the Illinois Environmenlal Proleclion Agency (IEPA), 40 CFR 60.18 and the 

New Source Performance Standards found in 40 CFR Part 60, Subpart WWW. Tom 

Jacobsmeyer and Mike McEIvain of Aquaterra performed the Cottonwood Hills RDF flare 

testing on June 24, 2010 and October 28, 2010. 

4121.10’,2010 Flare Report AQUATERRA 
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Annual Compliance Test Repor~ 
Cottonwood Hills Recyciing and Disposal Faciiity 
I~arissa, IlJinois 
November 2010 

2.0    PROCESS OVERVIEW 

The Cottonwood Hills RDF landfill gas collection and control system is routed to a landfill 

gas open flare, The open flare is used for the destruction of landfill gas and the control of 

landfill gas emissions, The flare began operation on February 5, 2008, The flare inlet pipe 

is 12 inches in diameter and composed of high density polyethylene (SDR-17) piping, The 

flare exit pipe is 10 inches in diameter, The flare was continually operated wilh a flame 

present at all times during the test period. A diagram of the Cottonwood Hills RDF flare 

system is provided in Appendix A. 
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Annual Compliance Test Report 
Cottonwood Hills Recycling and Disposal Facility 
Marissa, Illinois 
November 2010 

3,0        TEST METHODOLOGIES AND RESULTS 

The Cottonwood Hills RDF flare sampling and testing were performed in accordance with 

the guidelines of the following USEPA test methods outlined in 40 CFR Part 60, Appendix A: 

,,, Method 3C- Determination of Carbon Dioxide, Methane, Nitrogen and Oxygen from 

Stationary Sources, 

¯ Method 2D- Measurement of Gas Volume Flow Rates in Small Pipes or Ducts, and 

Method 22 - Determination of. Fugitive Emissions from Material Sources and Smoke 

Emissions from Flares. 

Additional sampling and testing for Sulfur compounds were performed in accordance with 

the guidelines of. ASTM D 5504-08. 

Two test events were conducted on the open flare. The test events were completed in June 

and October of 2010. The visual test of" the open flare emissions was conducted during the 

June 2010 test event. Six landfill gas samples were collected for laboratory analyses during 

each test evenl. Copies of the Cottonwood Hills RDF flare testing field logs are presented in 

Appendix B. Field testing information including sampling times and flare system 

performance data, such as volumetric f.low rate, gas and flare temperatures, and gas 

pressure readings, are recorded on the field logs. 

Samples Cottonwood 1, Cottonwood 2, and Cottonwood 3 were collected on June 24, 2010 

and samples Cottonwood 4, Cottonwood 5, and Cottonwood 6 were collected on 

October28, 2010. The landfill gas samples for Carbon Dioxide, Methane, Nitrogen and 

Oxygen were collected under vacuum at the Cottonwood Hills RDF flare inlet using 

evacuated stainless steel tanks (summa canisters). A calibrated flow control regulator was 

used to regulate the flow of landfill gas at the approximate flow rate of 100 milliliters per min 

into each evacuated summa canister. The landfill gas sample canisters were delivered to 

Test America Laboratories (Test America) in Santa Ana, California for laboratory analysis. 

Copies of the laboratory reports are presented in Appendix C. 

Additional landfill gas samples Cottonwood 1, Cottonwood 2, and Cottonwood 3 were 

collected on June 24, 2010, and samples Cottonwood 4, Cottonwood 5, and Cottonwood 6 

were collected on October 28, 2010. These landfill gas samples for Sulfur compounds were 

collected using 1.0 Liter Tedlar bags at the sample port at the Cottonwood Hills RDF flare 

inlet. The landfill gas samples were delivered to Columbia Analytical Services (Columbia)in 

Simi Valley, California for laboratory analysis. Copies of the laboratory reports are presented 

in Appendix C. 
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Annual Compliance Test Report 
Cottonwood Hills Recycling and Disposal Facility 
Marissa, Illinois 
November 2010 

3.1 Visible Emissions 

Visible emissions (opacity) testing of the Cottonwood Hills RDF flare was performed on 

June 24, 2010, in accordance with USEPA Method 22, Determination of Fugitive Emissions 

from Material Sources and Smoke Emissions from Flares. The visual emissions from the 

open flare were continuously monitored for a 2-hour timeframe and documented at 5-minute 

intervals. A 5-minute rest period occurred after each 20-minute observation period. The 

Method 22 test results for the Cottonwood Hills RDF flare are summarized on the Method 22 

Testing Field Log presented in Appendix B. The results of the visible emissions test 

indicated no deteclable visible emissions from the Cotlonwood Hills RDF flare, as such, the 

flare performed within the maximum permitted emission timil. A summary of the acceptable 

Cottonwood Hills RDF flare visible emissions testing results is presenled as follows. 

Cottonwood Hills RDF Flare Visible Emission Summary 

Actual Visible        ~      Allowable Visible 
Emission Event per 2 hours Emission Event per 2 hours 

0 seconds 5 minules 

3.2 Fuel Heating Value 

A total of six samples of the landfill gas were analyzed for nel heating value by ASTM 

Method D3588 and fixed gases per EPA Method 3C. The results of the laboralory analyses 

are provided in Appendix C. The laboratory heating value analysis indicated that. the nel 

heating value of the landfill gas at the time of sample cotleclion was in compliance with the 

minimum requirements as described in 40 CFR 60.18(c)(3)(ii). 

The net healing value of the landfill gas during the tesl events was also calculated based on 

the concentration of methane in the landfill gas, in accordance with 40 CFR 60.18(f)(3) and 

40 CFR 60.754(e). Per 40 CFR 60.754(e), the net heating value of combusted landfill gas is 

calculated from the concentration of methane in the tandfill gas as measured by EPA 

Method 3C. The measurement of olher organic components, hydrogen, and carbon 

monoxide is not applicable. The results of Ihe net heating value calculation comply with the 

requirements of 40CFR60.18(c)(3)(ii) and not surprisingly are slightly less than the 

laboratory measured values. This is due to the fact that the calculation considers the 

healing value of only the methane portion of the landfill gas, while the laboratory analysis 

measures the heating value of all components of landfill gas contributing to the net heating 

value, including melhane, carbon monoxide and other organic components. Delailed 

calculations are provided in Appendix D. A summary of the laboratory results, calculated 

healing values and allowable heating value for the Cottonwood Hills RDF flare is presented 

in the following table. 
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Annual Compliance Test Report 
Cottonwood Hills Recycling and Disposal Facility 
Marissa, Illinois 
November 2010 

Date 

6/24/10 

6/24/10 

6/24/10 

10/28/10 

10/28/10 

10/28/10 

Cottonwood Hills RDF Flare Fuel Heating Value Summary 

Minimum Allowable 
Heating Value 

(MJ/scm) 
7.45 

7.45 

7.45 

7,45 

7,45 

7,45 

l~un 

Cottonwood 1 

Cottonwood :~ 

Cottonwood 3 

Cottonwood 4 

Cottonwood 5 

Cottonwood 6 

Laboratory 
Analytical Heating 

Value (MJlscm) 

19.0 

19,4 

19.7 

19,4 

t9.4 

19.7 

Calculated 
Heating Value 

(MJ/scm) 

16,7 

17.0 

17.3 

17.3 

17.0 

17,3 

3.3 Cottonwood Hills RDF Flare Velocity Determination 

The actual exit velocity ol~ Ihe flare was determined by dividing the volumetric flow rate by 

the unobstructed cross sectional area of Ihe flare tip in accordance with 40 CFR 60.18(0(4). 

The volumetric flow rate, in standard cubic feet per minute, was recorded from the Fluid 

Component International ST98 Mass Flow tvleter installed in the 12-inch nominal diameter 

pipe between Ihe blower and the open flare. The flow meter measures the mass flow rate of 

the gas using the thermal dispersion operating principle. The meter operates using a 

constant Iemperature system that employs two resistance Iemperature detector sensors 

(RTDs): one for sensing temperature and one for sensing flow. One of the RTDs is heated 

to a precise temperature above Ihal of the gas passing by. The gas flow cools the sensor 

resulting in a proportional change in the temperalure between the two RTDs, which is used 

to calculate the mass flow rate. With the direct measurement of the mass flow rate, versus 

volumetric flow rate, corrections for temperature and pressure are not needed. Detailed 

calculations of the actual exit velocity are provided in Appendix D. 

The Cottonwood Hills RDF flare maximum permitted exit velocity was calculated utilizing the 

equation found at 40 CFR 60,18(f)(5), The corresponding velocity calculation is presented 

in Appendix D, The actual calculated exit velocities were determined to be less than the 

maximum permitted exit velocities, A summary of the actual and maximum permitted 

velocities for the Cottonwood Hills RDF flare tesl events is presented in the following table, 
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Annual Compliance Test Report 
Cottonwood Hills Recycling and Disposal Facility 
Marissa, Illinois 
November 2010 

Cottonwood Hills RDF Flare Exit Velocity Summary 

Date I Run Actual Calculated Maximum Permitted 

No. Exit Velocity (m/s) Velocity (mts) 

6/24/I0 Cottonwood 1 5.6 27.2 

6t24110 Cottonwood 2 5.6 27.8 

6!24/10 Cottonwood 3 5.6 28.5 

10128t10 Cottonwood 4 5.7 28.5 

10128110 Cottonwood 5 5.7 27.8 

10/28/10 Cottonwood 6 5.6 28.5 

3.4 Total Sulfur Compounds 

A total of six samptes of the landfill gas were analyzed for twenty Sulfur compounds, 

including Hydrogen Sulfide, by ASTM Ivlethod D 5044-08. The results of the laboratory 

analyses are provided in Appendix C. Hydrogen Sulfide sampling is required per IEPA-BOA 

Permit No. 06100058, condition 6.a.i, issued January 10, 2007. The average sulfur content 

for the b,vo events in June and October, 2010, were 27.2 ppmV and 39.4 ppmV respectively. 

A summary of the Sulfur compounds tesled for, and their concentrations, is included in 

Appendix D. 
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APPENDIX A 

OPEN FLARE DIAGRAM 

AQUATERR~A 
ENVJROr~M~I~’IIAL SOLU,TIONS,, INC. 
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APPENDIX B 

FIELD LOGS 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS~ INC. 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc. 
Cottonwood Hills Recycting and Disposal Facility 

Marissa, Illinois 

Sampler Tom Jacobsm eyer 

Date 6124/2010 
Sample I.D, Cottonwood 1 
Vessel I.D. 4343 
Vessel Vol. 6.9 liter 

Temperature Measurements 
F~are Temp.* 832 Deg. F 

Gas Temp.** 126 Deg. F 
* Measured with CAT 123-6700 Infrared Thermometer II with Laser Sighting 
** Measured with in-line thermometer 

Pressure Measurement 

Static Pressure* 2.00 Inches H20 

* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577 

Flow Rate Record 
Time 12:57 
Flow Rate* 608 
*Recorded from continuous flowmeter 

SCFM 

Summa Canister Vacuum Readings 
Initial Vacuum -30 
Final Vacuum -1 

Inches Hg 
Inches Hg 

The flow regulator was calibrated at 100 cc!min and the canister was allowed to fill for 45 min. 
Start Time 12:58 
End Time 13:49 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sampler Tom Jacobsmeyer 

6/24/2010 
Cottonwood 2 

4438 
6.0 

Date 
Sample I.D. 
Vessel i.D. 
Vessel Vol. liter 

Temperature Measurements 
Flare Temp.* 1012 Deg. F 

Gas Temp.** 127 Deg. F 
* Measured wilh CAT 123-6700 Infrared Thermometer II with Laser Sighting 
** Measured with imline thermometer 

Pressure Measurement 

Static Pressure* 2.00 Inches H20 

* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577 

Flow Rate Record 
Time 13:54 
Flow Rate* 608 
*Recorded from continuous t’lowmeter 

SCFM 

Summa Canister Vacuum Readings 
Ini~.ial Vacuum -30 
Final Vacuum -1 

Inches Hg 
Inches Hg 

The flow regulator was calibrated at 100 ccimin and the canister was allowed to fill for 50 min. 
Start Time 13:56 
End Time 14:50 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Madssa, Illinois 

Sam pier Tom Jacobsmeyer 

Date 6!24/2010 
Sample I.D. Cottonwood 3 
Vessel I.D. 3279 
Vessel Vol. 6.0 ]iter 

Temperature Measurements 
Flare Temp.* 1050 Deg. F 

Gas Temp.** 127 Deg, F 
* Measured with CAT 123-6700 Infrared Thermometer II with Laser Sighting 
** Measured with in-line thermometer 

Pressure Measurement 

Static Pressure* 2.00 Inches H20 

* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577 

Flow Rate Record 
Time 14:56 
Flow Rate* 612 
*Recorded from continuous flowmeter 

SCFM 

Summa Canisler Vacuum Readings 
Initial Vacuum -30 
Final Vacuum -1 

Inches Hg 
Inches Hg 

The flow regulator was calibrated at 1 O0 cc/min and the canister was allowed to fill for 50 rain. 
Start Time 14:55 
End Time 15:51 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

VISIBLE EMISSIONS INSPECTION - METHOD 22 

Cottonwood Hills Recycling and DisposalFacility 
Marissa, Illinois 

Tester 

Time 

(Hour:Min.) 
13:00 
13;05 
13:10 
13:15 
13:20 

13:25 
13:30 
13:35 
13:40 
13:45 

13:55 
14:00 
14:05 
14:10 

Tom Jacobsmeyer Date 6/24/2010 

Elapsed Time 

(Minutes) 
0 
5 

10 
15 
20 

Accum ula[e 
Emissions 
(Min.:Sec.) 

0:00 
0:00 
0:00 
0:00 

Time 

(Hour:Min.) 
14:15 
14:20 
14:25 
14:30 
14:35 

Elapsed Time 

(Minutes) 
60 
65 
70 
75 
8O 

20 14:40 
25 0:00 14:45 
30 0:00 14:50 
35 0:00 14:55 
40 0:00 15:00 

Accu mulate 
Emissions 
(Min.:Sec.) 

0:00 
0:00 
0:00 
0:00 

45 
5O 
55 
6O 

8O 
85 
90 
95 
100 

0:00 
0:00 
0:00 
0:00 

0:00 
0:00 
0:00 
0:00 
0:0 

100 
105 
110 
115 
120 

Second Hour Subtotal: 

15:05 
15:10 
15:15 
15:20 
15:25 

First Hour Subtotal: 
Total Visible Emissions: 0:00 

Notes: 

Sketch of Unit Processes 

0:00 
0:00 
0:00 
0:00 
0:00 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc, 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sampler Tom Jacobsmeyer!Mike McEIvain 

Date 10/28/2010 
Sample I.D. Cottonwood 4 
Vessel I.D. 11415 
Vessel Vol, 6.0 liter 

Temperalure Measurements 
Flare Temp.* 1373 Deg. F 

Gas Temp.** 110 Deg. F 
* Measured with CAT 123-6700 Infrared Thermometer It with Laser Sighting 
** Measured with in-line thermometer 

Pressure Measurement 

Static Pressure* 0 Inches H20 

* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577 

Flow Rate Record 
Time 13:50 
Flow Rate* 615 
*Recorded I’rom continuous flowmeter 

SCFM 

Summa Canister Vacuum Readings 
Initia) Vacuum -30 
Final Vacuum 0 

Inches Hg 
Inches Hg 

The flow regulator was calibrated at 100 cc/min and the canister was allowed to I:ill for 50 min. 
Start Time 13:45 
End Time 14:35 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc. 
Cottonwood HiIIs Recycling and Disposal Facility 

Marissa, Illinois 

Sampler Tom Jacobsmeyer/Mike McEIvain 

Date 10/28/2010 
Sample I.D. Cottonwood 5 
Vessel I.D. DL0842 
Vessel Vol. 6.0 liter 

Temperature Measurements 

Flare Temp.* 1330 Deg. F 

Gas Temp.** 110 Deg. F 

* Measured with CAT 123-6700 Infrared Thermometer II with Laser Sighting 

** Measured with in-line thermometer 

Pressure Measurement 

Static Pressure* 0 Inches H20 

* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577 

Flow Rate Record 
Time 14:40 
Flow Rate* 615 
*Recorded from continuous flowmeter 

SCFM 

Summa Canister Vacuum Readings 

Initial Vacuum 

Final Vacuum 

-30 Inches Hg 
0 Inches Hg 

The flow regulator was calibrated at 100 ccimin and the canister was allowed to fill for 50 min. 

Start Time 14:35 

End Time 15:25 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sampler Tom Jacobsmeyer/Mike McEIvain 

Date 10/28/2010 
Sample I.D. Cottonwood 6 
Vessel I.D. DL106 
Vessel Vol. 6.0 liter 

Temperature Measurements 
Flare Temp.* 1330 Deg. F 

Gas Temp.** 1!0 Deg. F 
* Measured with CAT 123-6700 Infrared Thermometer II with Laser Sighting 
*" Measured with in-line thermometer 

Pressure Measurement 

Static Pressure* 0 Inches H20 

* Measured with Shortridge Instruments, Inc. Airdata Muttimeter ADM 860 #M00577 

Flow Rate Record 
Time 16:25 
Flow Rate* 610 
*Recorded from continuous flowmeter 

SCFM 

Summa Canister Vacuum Readings 
Initial Vacuum -30 
Final Vacuum 0 

Inches Hg 
Inches Hg 

The flow regulator was calibraled at I00 cc/min and the canister was allowed to fill for 50 rain. 
Start Time 15:25 
End Time 16:15 
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LABORATORY ANALYTICAL RESULTS 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 3585 Cadillac Avenue, ~Ulle A Cosla M esa. CA 92828 " 714-258-86 U) " Fax 2" 14-258-O92 

July 20, 2010 

Client: 
Aquatecra Environmental Solution Fairvie’..v Heights 

13 Executive drive, Suite ! 
Faicview Heights, [L 62208 

Artn: Tom .i’acobsmeyer 

LABORATORY REPORT 

Work Order: LTF0246 

Project Name: IL31 Cottonwood Hills RDF 

Project Number: [norte] 

Date Received: 06/29/10 

Te~tAmerwa Los Angeles certifies that the test results provided m this report meet all tVELA C requirements for parameters for which 

accreditatton ~s required or available. Atry exceptions to NELAC requirements are noted in the Corrective Action Report. rVELAC Certificonon 

!Vumber for Testa merica Los Angeles is E87652. The test results listed withO~ this Laboratory Report pertain only to the samples tested at 

TestAmerwa Los Angeles. unless otlwmvise indicated. This Laboratory Report is co~lfidenttal and is intended for the sole use oJ~TestAmerica and 

its chem. This report shall not be reproduced, except in full. withortt written permission from Testa merlea. 

lhe Chain of Custody. I page, is it~chtded and is an integral part of this report. This enHre report was revle~ved ond approved.for release. 

[f you have any questions relating to this analytical report, please contact your Laboratory Project Manager at 714-258-8610. 

CASE NARRATIVE 

All samples for method 25C have been corrected for nitrogen. Field conditions are used in this calculation. Samples [’or EPA 25C are 

analyzed in triplicate and 3C samples are run in duplicate. EPA 3C/25C results summary forms are available. 

Approved By: 

Madsol Tabirara 

Project Manager 
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Test merica 
Aquaterra Environmental SolutJon Falrvie;v Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Tom lacobsmeyer 

5A.M P kE IDENTIFICATION 

COTTONWOOD 

COTTONWOOD 

COTTONWOOD 

Work Order: LTF0246 Reeeived: 

Reported: 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none] 

06/29/10 11:30 

07/20/10 12:42 

LAB NUMBER COLLECTION 

LTF0246-01 06124/I 0 12:58 

LTF0246-02 06/24/10 13:56 

LTF0246-03 06/24/10 14:55 

MATRIX 

Air 

Air 

Air 

CONTAINER TYPE 

Passivated Canister 

Passivated Canister 

Passivated Canister 

2 of 21 LTF0248 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 3585 Cad]I~ac Avenue, SuileAC°slaMesa, CA92~"2~"’714"258"8510"Fa×714"258J3rJ21 

Aquaterra Environmental Solution Faic,,iew HeiSts 

13 Executive drive, Suite I 

Fai~’iew Heights, 1L 62208 

Tom Jacobsmeyer 

Work Order: LTF0246 Received: 06/29/10 11:30 

RepoEled: 07/20/10 12:42 

Project: IL31 Cotton~ood Hills RDF 

Project Number: [none] 

Analyte Result 

Sample ID: LTF0246-01 (COTTONWOOD I - Air) 

ASTM D3588 - Heat oL’Comb,.tslioi+ & Specific Gravity 

EPA 25C- Total Nonrnetharte Organic Compounds 

Total Non-Methane: Hydrocarbons ai Methane 3900 

EPA 3C - Fixed Gases 

ANALYTICAL REPORT 

Data                                          Date                             QC 

Qualifiers Units RL Dilution Analyzed    lnstrurnent    Analyst Batch 

Sampled: 06124/10 12:58 

Carbon dio’dde 3,6 

Carbon monoxide ND 

,Methane 50 

Nitrogen 13 

O’tyg~n 1.O 

BTU/fl3 0.18 I 8 O7fl4/10 16:29 GCg YZ t0F0221 

ppm-C 5.+ 1,8 07/14~10 [6r03 GC8 El IOG0074 

~v/v) 0.01 ~t 1.8 07ftl/lO t629 GC8 El t0G00;r4 

+~; Iv) 00018 t.8 07] t4]10 16.29 GC8 El 10(30074 

~!,~v]¥) 0.00036 1.8 07!14;10 16:29 GC8 El ~OC’0074 

<~/,~v.tv) 1.8 l 8 07tl;1;10 1629 GC8 E[ 119130074 

%<v]vl 0.36 1.8 07 14]10 16.29 GC8 El 10G0074 

3 of 21~ LTF0246 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 35.@5 Cadillac Avenue. Suite A Costa Mesa. CA 92628 " 714-258-8~i 10 " Fax 714-2.58,-,3921 

Aquaterra Envirorm]ental Soludon Fairview Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Tom Jacobsmeyer 

Work Order: 1oTF0246 Received: 06/29/10 11:30 

Reported: 07/20/10 12:42 

Project: IL31 Cottonwood Hills P,.DF 

Project Number: [none] 

Analyte 

Sample ID; LTF0246-02 (COI~[’ON~VOOD 2 - Air) 

ASTM D35$8- Heat o1" Combustion & Sp~ific G~vi~ 

EPA 25C - Tolal Noamal~ane O~aaie Componnd~ 

Total Non-Melh~ne #lydrocarbon~ as Methane 4[00 

EPA 3C - FLxed Gas~ 

ANALYTICAL REPORT 

Data Date QC 

Result Qualifiers Uni{s RL Dilution Aria[y-zeal    Instrument Analyst Batch 

Sampled: 06/24110 13:56 

BTUiR3 0 19 19 07/14110 17:29 0C~: YZ 10/70221 

ppm-C 56 1.9 07t bl!lO 1729 GC8 E[ I000074 

Carbon dioxide- 36 

Carbon rno nox~de ND 

5[e,{hane 51 

Nitrogen 12 

Oxygen |,0 

%(v!v) 0 019 1.9 07.Q4flO 17;29 GC,~ E[ 1000074 

%(v/v) 0.0019 I 9 07(1"1ll0 17:29 GC8 El 1000074 

%(v;v) 000037 1 9 07t1 ,t/lO 17:29 GC8 El 1000074 

°/,::,( v/’Q 1.9 1.9 07t’14] 10 17:29 GC8 E[ 1’0G’0~74 

"i,~vlvl 0.37 1 9 07~14310 ~7 29 0C8 El [000074 
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THE LEADER IN ENVIRONMENTAL TEST NG 3585 Cadillac A~enue. SuileACoslaMesaCAg2626"714.25&8810"Fax714-2584>321 

Aquaterra Environmental Solution Fairvie,,v Heights 

13 Executive drive, Suite 1 
Fairview Heights, IL 6220g 

Tom Jaeobsmeyer 

Work Order: LTF0246 Received: 06/29/10 1 [:30 

Reported: 07/20/10 12:42 

Projeet: IL31 Corton\vood Hiils RDF 

Project Number: [none] 

Ana]yte 

.Sample tD: LTF02d6-03 (corl’ONWOOD ..t, - Air) 

ASTM D3588 - Heat of Combuslion & Specific Gravity 

Gro~ Dry Heating Value 530 

EPA 25C - Total Nonmethane O~anie Compounds 

ANALYTICAL REPORT 

Data Dale QC 

Result Qualifiers Units RL Dilution Anaiyzed Instrument    Analyst Batch 

Tolal Non-?,lethane Hydrocarbons as .’~{etharte 4500 

EPA 3C - Fixed Gases 

Carbon dioxide 37 

Carbon moaoxide ND 

,",lech ane 52 

Nitrogen 11 

O~}gen O.St 

Sampled: 06/24/10 14:.55 

BTU/0.3 0 18 1.8 0"//14/10 19:17 GC8 YZ t0F0221 

El 

Et 

El 

El 

El 

I 0G 0074 

10G0074 

10G0074 

10G0074 

10G0074 

10G0074 

5 of 21 LTF0246 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

Aquaterva Envirormlental Solution Fairview Heights 

]3 Executive drive, Suite 1 

Fai~iew HeighL% IL 62208 

Tom .l’acobsmeyer 

3585 Cadiltac Avenue, Su~i’e A Co$Ia Mesa, CA. 92826 "714-2~,~3-8610 * Fax 71a-258-0921 

Work Order: LTF0246 Received: 06/29/10 I !:30 

Reported: 07/20!10 12:42 

Project: [L31 Cottonwood Hills RDF 

Project Number: [none] 

PROJECT QUALITY CONTROL DATA 

Blank 

Oala Dale QC 

Analyte Resalt Qualifier Units RL Dilution Analyzed Instrument Anabsl Batch 

Sample [D: 10G0074-BLKI (Blank - Air) 

EPA 25C - Total Nonmethane Organic Compounds 

ToI:’,l Non-Mcrh~m¢ Hydrocarbons as Methane ND ppm-C 30 1,00 071 I-1t10 15:33 GC8 El 10G0074 

Sample ID: 10G0074-B LKI (Blank - Air) 

EPA 3C - Fixed Gases 

Caxbon dioxide bid %(vtv) &010 1.00 07114110 15:33 GC8 El 10G0074 

Carbon tnonoxid¢ ND ~/,~( vlv I 0.0010 1.O0 07114110 t5:33 GC8 El 10G0074 

Methane ND °/~(vlv) 0 00020 ]J00 07114110 15:33 GC8 El IOG0074 

Nitro~.ert ND ~/,~vtv) I 0 1.00 071!.1ll0 15"33 GC8 El 10G0074 

Oxygen ,"4D %(vtv) 0.20 L+00 07/L4110 15:33 GC8 E1 1000074 

6 of 21 LTF0246 

WM00452 



TestAmerica 
THE LEAOER IN ENVIRONMENTAL TESTING 3585 Cadillac Avenue. Suile A Cosla Mesa. CA ~J2~2~ " 714-250-B610 " Fax 714-258a3~21 

Aquaterra Environmenlal Solution Fairvie~v Hei~ls 

13 Exeeutive drive, Suite 1 

Fairview Heights, IL 62208 

Tom Iacobsmeyer 

Work Order: LTF0246 Received: 

Reported: 

Project: IL31 Cotton,a ood Hills RDF 

Project Number: [none] 

06129/[0 11:30 
07/20/t0 [2:42 

PROJECT QUALITY CONTROL DATA 

LCS 

Spike Ta~et Date QC 

Units RL    Dilution Cone % Rec Range Instrument    Ana|yzed Balch 

Data 

Analyte Result Qua]ifierf 

Sample ID: 1000074-B$2 (LCS - Air) 

EPA 25C - Total Nonmethane O~anic Compounds 

To[al Non-Methane Hydroeat’bons ~s Meth 12-1 ppm-C 30 1.00 120 103% gO- 120 15C8 07/14/10 14"31 1000074 

Sample ID: IOG0074-BSI (LCS - Air) 

EPA 3C - Fixed Gases 

Carbon dic.x]de L.02 

C~,rhon monoxide 0.0510 

Methane 

~Rr~,gen 21.6 

Oxygen 5,-15 

°i.~v/v) 0.010 1.00 0.998 102% 75 - 125 GC8 07/14/10 06:3g I000074 

%(v/v) 0.0010 1,00 00455 112% 70- 130 GCg 07/14/10 06:38 1000074 

~i.~vtv) 0 00020 1.00 0 0500 115% 75 - 135 GC8 07/14f10 O6:3g IOG0074 

~vtv) I 0 1.00 19.9 t08% 70 - 130 GCg 0;//14/10 06:38 1000074 

~/,~v!v) 0.20 1.00 4,98 [ 10% 70 - 130 GC8 07114/10 06:3g 1000074 
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THE LEADER IN I~NVIRONMENTAL TESTING 3585 Cadillac Avenue. Suite A Costa Mesa. CA 92626 " 714-~68~610 * Fax 714-258..~g21 

Aquaterca Environmental Solution Fai~,,iew Heighls 

13 Executive drive, Suite l 

Fa[c,,iew Hei~s, 1L 62208 

Tom Jacobsmeyer 

Work Order: LTF0246 Received: 

Reported: 

Project: 1L3t Cottonwood Hills RDF 

Project Nutuber: [none] 

PROJECT QUALITY CONTROL DATA 

06t29/10 11:30 

07/20/10 12:42 

Data 

Aaalyte Result Qualifiers 

Sample [D: 10G0074-BSD2 (LCS Dup - Air) 

EPA 25C - Total Nonmethane O~anic Compounds 

Total .~on-Melh~ale I-I)’drocarbons ~s ,’slelhl 122 

LCS Dup 

Spike "Janet Date QC 

Units RL Dilu|ion Cone % Rec Range RPD Limit Analyzed Batch 

Sample ID: 10G0074-BSD[ (LCS Dup- Air) 

EPA 3C- Fixed Gases 

Carbon dioxide 1.02 

Carbon monoxide 0.0509 

~[elh~ne 0.0574 

Nitrogen 21.5 

Oxygen 5.42 

ppm-C 30 1.00 120 101% 80 - 120 2     20 07/14/10 ].1"57 1000074 

q",~v/v} 0010 1.00 0.998. 102% 7.5 - 1_~5 0.05 20 07/LJtl0 06:5q 1000074 

~/,~’,q,,’} 0.0010 l 00 0.0453 l I!% 70 - 130 0. I 30 07114110 06:54 10(3007,.I 

%(’¢/v) 0.00020 1.00 0 0500 I ]5% 75 - 13.5 0. I 20 07I]4/10 06:54 1000074 

%(vlv) t.0 I 00 19.9 108% 70 - 130 0.5 30 071141~0 06:54 1000074 

%(v/v) 020 1.00 4.98 109% 70 - 130 0.6 30 0711411006:54 1000074 
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THE LEADER IN :ENVIRONMENTAL TESTING 

Aquaterra Envirorunental Solution Fairviexv HeiSts 

13 Executive drive, Suite 1 

Fairview Hei~O~ts, IL 62208 
Tom Jacobsmeyer 

358.5 Cadillac Avenue. Suite A Cost.a M es.a. CA 92626 . 71.~-258-.~.610 ¯ Fax 71.4-258~0921 

Work Order: LTF0246 Received: 

Reported: 

Pro.iecl: [L31 Cottonwood Hills RDF 

Project Number: [none] 

06/29/I0 11:30 

07/20/10 12:42 

DATA QUALIFIERS AND DEFINITION’S 

Not detected at the rcporting limit (or method detection limit if shoven) 

9ol21 LTF0246 
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Analysis Turparound Time 

S~ndard (Spec}~)     ~ 

Rush (Specie) .............. 

Client Contact tnformatton 

PO ~ 

Special I~stru~donsiQC Requifements & Comments: 

Flow Cor=troJlor 

Stop 

h~ter]o~ 

|nterlor 

C&~ lst~r 10 

" Samntes ~eceFved’by: 

. 

11 of 21 LTF0246 
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CANISTER FIELD DATA RECORD 

T stAmer ca! 

CANISTER SERIAL 

DATE CLEANED: 

CLIENT SAMPLE #: 

SITE LOCATION: 

VFR Ib: 

°  L2 

J READING 

I tNfTIAL VACUUM CHECK 

tNtTIAL FIELD VACUUM 

FINAL FIELD READING 

TIME DATE I iNITIALS 

LABORATORYCANISTER PRESSURIZATION 

INITIAL VACUUM (Inches Hg ~ci~’ole urtlt used)) 

,FINAL PRESSURE (PS1A) 

P~essurlzatlon Gas: 

COMMENTS: 

COMPOSFrE 
TIME 

~’HOURS) 
15 Min, 
30 Mln, 

1 
2 

6 
8 
10 
12 
24 

FLOW PATE FLANGE 
(mr, train} 

31 6 - 33,3 
158 - 166.7 
79.2 - 83.3 
39.6 - 41.7 
19,8 - 20.8 
13,2 - 13.9 
9.9 - 10.4. 
7.92 - 8.3 
6.6-6.9 
3.5 - 4.0 

N:\C.,OJtDOC-S\TeslAma ~¢a £K}Cs\Tesb~."ns,rica. - OANISTE.~ t=IELD DATA RECORD - 2008020| .doe 
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CANISTER FIELD DATA RECORD 

DATE CLEANED: 

CLIENT SAMPLE #: 

SITE LOCATfON: 

VFR ID: 

Duration of comp. 

Fiow setting: 

l READING 

INITIAL VACUUM CHECK 

I INITIAL FIELD VACUUM 

I FINAL FIELD R~kDING 

I TIME 1 
vao, #r~h~ 
or PRESS. ~osI~l DATE INITIALS 

LABORATORY CANISTER PRESSURIZATION 

INITIAL VACUUM (Inches Hg~.~(circla unit used)) 

¯ FINAL PRESSURE (PS|A) 

Pressurization Gas: __~ 

COMMENTS: 

COMPOSITE 
TIM~= 

~’~OURS) 
15 Min. 
30 Min. 

1 
2 
4 
6 
8 
10 
12 
24 

F’~OW RAT~ RANGE 

3I6 - 333 
158 - 166.7 
79.2 - 83.3 
39.6 - .4.f..7 
19.8 -20.8 
13.2 - 13,9 
9.9- 10.4 
7,92 - 8.3 
6.6 - 6.9 
3.5 - 4.0 

N:\COl’,.,DOC~\TestAme~ca DO~s~.Ta,,lAmetica - CANISTER ~:IELD DATA RECORD - 20080201.doc 1 

12 o121 LTF0246 
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CANISTER FIELD DATA RECORD 

DATE CLEANED: 

CLIENT SAMPLE #: 

SITE LOCATION; 

VFR ID: 

Duration of comp, 

Flow setting: 

.~4"~, / rains. 

ml/min 

I READING 

l INITIAL VACUUM CHECK 

i 1NITIAL FIELD VACUUM 

I FINAL FIELD R~kDING 

INITIALS 

LABORATORY CANISTER PRESSURIZATION 

INITIAL VACUUM (InchaS H~,~lrcle unit used)) 

.FINAL PRESSURE CPSIA) 

PressurizalJon Gas: 

COMMENTS: 

COMPOSITE 
"I-IM~- 

(HOURS) 
15 Min. 
30 MIn. 

1 
2 
4 
6 
8 

10 
12 
24 

FLOW RATE RANGE 

316-333. . 
158 - 166.7 
79.2 - 83.3 
39.6 - 4-1,7 
19.8 - 20,8 
13.2 -13.9 
9,9 - 10~4 
7.92,- 8.3 
6.8 - 6,9 
3.5 - 4.0 

N;\C,,Q~DOOS~Te.~tAmer~a DOOs\T~stAmodc~- CA~IST~F~ FIELD DATA RECORD - LKX)80201.5o¢ I 
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THE LEADE~ IN ENVIRONMENTAL ~IE~II"INQ 

EPA 25C TRIPLICATE RESULTS 

Date Analyzed / QC Batch: 

14 of 21 
LTF0246 
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GC8 EPA25CTNMOC SUMMARY REPORT 

DATA FILES Ru~ 1. 

EPA 25G DF: 1.70412 Date: 

"~m~ Dilut~c~ Feeler 

7t14/2010 

COMPOUND 

TNMOC 

Run 1 R~ln 2 Run ~ Aver~l~e 

Results Results Results Results 

gpm-c ppm.c ppm-c ’_ppm-c 

3723.51 3869.06 4036.50 ~880,0089 

RSD=15% BASE RUe 

~=:t SD RL pprtt 

4,040 53,8 ~0 

Results Res~dts Results    Results 

%vlv %vN %vlv 

NITROGEN 12.8607 17,7487 12,0168 12,8882 

RSD=15% 

o!J:~SD 

O,662 

Ctienl ,"eadins~: Temp.=76F; P~e..s&= 

Lab (x),werslons: Tem{o.=24.4C; P;e~.= 759.46 mm H9 

W ~er Press[~re ..- 1 

3033. 05~, 

3157. |07 

3285.189 

Ao,.qJ’~.TE D THMOC RESULT9 

3723.51 

3869,06 

15 0f21 LTF0246 
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GC8 EPA25CTNMOC SUMMARY REPORT 

COMPOUND 

TNMOC 

Run I Rurt 2 Run g Aver~le 

Results Results Resulta Results R$O=-15% BASE RL’s 

ppm-c ppm-c ppm-e . ppm-c %RSD RL Jopm 

;392g.6~) 4151.16 4300.82 4115.2528 4.5;Z4 55,5 30 

Results Results ~es~dts Results 

%vlv %vtv %vlv %vH 

NITROGEN t’LS~i 11,~328 11,6311 11.5201 

TN~0C ~ 

RUN1 

RUN2 

RUN3 

LEVEL 1 

LTF0246 
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GC8 EPA250 TNMOC SUMMARY REPORT 

EPA 250 DF: 1.82384 Dalo: 7t14/2010 

COMPOUND 

TNMOC 

Run 1 Ren 2 Run 3 Average 

Resutt8 Reeulls Rasulte Resuffs 

ppm-c ppmoc ppm-o ppm-o 

4.409,66 4436,3,3 4620,88 4515.2700 

RSD=1(1% BASE RL’s 

~RSD RL ppm 

2.502 54.7 30 

RSD=16% 

°I~SD 

0.44.~ 

¢llen~ reaKIr~ls: Temp,=76F; P{e.ss.= 2&9’Hg 

Lab con~rsloas: Temp.=24.4C; Press.= 759.46 mm Hg 

Water Pressure = 16,&94 

TNMOC ~ 0H4 

RUN1 

RUN~ 

RUN3 

Nt~l~    ETI~E NE EThAnE 

LEVEL 1" LEVEL2 

LTF0246 
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TH E L~_AOFN I~ E~V~RO~ME~TAL TESTINO 

EPA 3C DUPLICATE l~SULTS 

Date Analyzed/QC Batch: 
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TESTAMERICA LOS ANGELES 

EPA 3C SAMPLE RESULTS SUMMARY CALCULATION 

Lot ID: LTF0246-01 

Data File(s): g226 -2 

Date Acquired: 7/14/2010 16:29 ; 16:56 

Dilution Factor: 1,79 

Final(F) Lab PressuTe: 24~2[_0~’~.-i::.:-: 

Sample(S) Receipt Pressure:~;!_3.L6_0.2.~ : 

Prepressurlzed? (He, NO): NO 

Lab Pressurized? (N2,NO): N2 

Sedal Dilution; ~:~!~-~ 

RUN1 RUN2 RPD AVERAGE 
Anafyte PPM(v/v) PPM(v/v) (10%) PPM(vN) 

, . ...:--. :. ~.-,:::, :" - 

Carbon Dioxide: 357953.38-" 358606.44 " 0.18 358279.91 

OxygeWA~gon .. -1~.4.0.. :: - 10d49 " " 0.09 10444 

Nltrogert: .127z~87 --~:~-12~q155.. 1,30 128321 

Methane: :/4983-43.09 -. 2~993,~1~65 ~: 0,20 498837.37 
~ i ~:.":-.:~:: " ~ ~ :~::-~"!- " " 

Ethene:-_-~..~ :~0~Q0_~:_-i,~=;-_-: ~:,0~00 .~ .: #DtV/01 0.00 

Ethane: :~~:. :0]O0~.i.. ¯ . 0;00~.- " #DIVI01 0.00 

Carbon Monoxlde:~:;:!i~bv.d~ ’": :;::! :. : !~/.~; ::: ~i #DIV/0~     0,00 

%Total:l 99.422    99.7541 

RUN1 RUN2 RUN1 

PPM(v/v) PPM(v/v) %(v/v) 

Nil[ogen File Resull;-i : 8:1~~~ .~:.:;i:_ ~i~;i i"[ !:’ 51.3681 

AVERAGE RL BASE RL 

%vlv %v/v %vN 

35.827991 0.01794 0,01 

1.044446 0.35882 0.2 

12.832076 1,79412 

49.883737 0,00036 0,0002 

0.0~0000 0,00179 0.001 

0,000000 0.00090 0.0005 

0,000000 0,03588 0.02 

0.000000 0.03588 0.02 

0.000000 0.00179 0,001 

RUN2 

%(vlv) 

51.4611 

Note: Calculatlor~ for Nitrogen last validated by QA on 6-23-2008, 

LTF0246 
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TESTAMERICA LOS ANGELES 

EPA 3C SAMPLE RESULTS SUMMARY CALCULATION 

Lot ID: LTF0246-02 

Data Fi[e(s): g227 -1 

Date Acquired: 7/14/2010 17:29 ; I7:56 

DiluSon Fa¢Ior: 1.85 Lab Pressurized? (N2,NO): N2 

RUN1 RUN2 RPD AVERAGE 
Analyte PPM(v/v) PPM(v/v)    (10%) PPM(v/v) 

Elhane: 0.00 " .~ 0.00 ~.., #DIV/01 0.00 

Hyd~ogen;~ 0 ~ 0 : : #O]V/0~ 0.00 

Carbon Mono~de: " ~.00 ’ :-0~00~:~ :: #DIV/0~ 0.00 

RUN1 RUN2 

PPM(vAt) PPM(v/v) 

RUN1 

%(v/v) 

52.2042 

AVERAGE RL BASE RL 

%v/v %v~ %Wv 

36.403058 0,01851 0.01 

0,996256 0.37029 0.2 

11.521133 1,85143 1 

50.782027 0,0~037 0.0002 

0.000000 0.00185 0,001 

0,000000 0.00093 0.0005 

0.000000 0,03703 0.02 

0.000000 0,03703 0.02 

0.000000 0.00185 0.001 

RUN2 

%(v/v) 

52.217 

Note: Calculation for Nitrogen last validated by QA on 6-23-2008, 

LTF0246 
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TESTAMERTCA LOS ANGELES 

EPA 3C SAMPLE RESULTS SUMMARY CALCULATION 

Lot tD: L-rF0246-03 

Data File(s): g228 -2 

Dale Acquired: 7/14/2010 19:17 ; 19:43 

Dilulion Factor: 1.82 

Final(F) Lab ...... : :~ --~ Prassure:-24_.~33.- 

sam (s) Reoe pt P essu re: 
Prepressurized? (He,NO): NO 

Lab Pressudzad? (N2,NO): N2 

Pra-pressure: :~)~ i~,~-. .~: ~-i 
~.~. :.;-. : - =~.-.~ 

Serial Dllutlon:i]~ j~:::’-~ 

RUN1 RUN2 RPD AVERAGE 

Analyte PPM(v/v) PPM(v/v) (I0%) PPM(v/v) 

Carbon Dioxide: 8699&5,49 369925,43... 0.0~ 36gg35,46 

Oxygen/Argon: ,.._ ~:..,50,.~.4_ . .: .-#056 . - 0,04 5055 

Nitrogen:. 106640 106702 0.06 106671 
. -....          :.~::~. : 

Melhane: !5f~,43.38 -515216.02 " 0.0I     515229.70 

Ethene: .:::!. 0=00... _ ::.:~ .£~_00. _L:h #DIV/01 0.00 

Ethane:!.: .... 0::00 ’. ::- :..: :~ 0:0.0_:;~1~[.~ #DIV/01 0,00 

Heliumi ~..(~’/0 .~ :::i :!??: : ?--Oi:,:.-,:!:-il ~D~W’OI 0.00 

Carbon Monoxlde:;J!::C-~-O~:!L::::--:::O:O0:::~::’i:~:- : -- --’ --- - " #DIV/OI 0.00 

RUN1 RUN2 RUN1 

PPM(v~) PPM(v/v} %(v/v) 
, : :: =._-:.. _ ::-: .:...:-_ ,.:. ¢ ._- -~ 

Nilrogen File Result: i 510176 :~: 51.0210 ..:. 51.0176 

AVFRAGE RL BASE RL 

%v/v I/oV/V %v/v 

36.993546 0.01824 0.0t 

0.505477 0,36477 0.2 

10.667134 1.82384 1 

51.522970 0,00036 0.0002 

0.000000 0.00182 0.001 

0.000000 0.00091 0.0005 

0.000000 0,03648 ,0.02 

0.000000 0.03648 0,02 

0.000000 0.00182 0.001 

RUN2 

O/o(VA,) 
,51,021 

L~VFL | ~ "7-/-’f’S-)l O LEVEL~ 

Note; Calculation for Nitrogen fast validated by QA on 6-23-2008. 

LTF0246 
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d~ Columbia 
Analytical Services~ 

LABORATORY REPORT 

July t2, 2010 

Tom Jacobsmeyer 
Aquaterra Environmental Solutions, fnc. 
I3 Executive Dr., Suite !. 
Fairview Heights, [L 62208 

RE: Cottonwood Hills RDF Flare Sampling/4121.10. 

Dear Tom: 

Enclosed are the results of the samples submitted to our laborato~ on June 25, 2010. For your reference, thesc 
analyses have been assigncd our service request number P1002202. 

All analyses were pcrfot:med according to our laboratory’s NELAP-approved quality assurance pro~am. The test 
results meet requirements of the current NELAP standards, where applicable, and except as noted in {he 
laboratory case uarrative provided. For a specific list oF NELAP-accredited analytes, refer to the certifications 

section at www.caslab.com Results are intended to be considered ~ their entirety and apply only to the Samples 
analyzed and repoi-ted herein. Your report contains !"D pages. 

Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP 
Laboratory Certificate No. 0211SCA; Arizona Department of Health Services, Certificate No. AZ0694; Florida 
Department of Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, 

NELAP Laboratory Certification ID #CA009; New York State Department of Health, NELAP NY Lab [D No: 
lt221 Oregon Environmental Laboratory Accreditation Program, NELAP ]D: CA2000"7; The American 
industrial Hygiene Association, Laboratory #101661 United States Department of Defense Environmental 
Laboratory Accreditation Program (DoD-ELAP), Certificate No. LI0-3; Pennsylvania Registration No. 68-03307; 
TX Commission of En\dronmental Quality, NELAP 1I) TIO4704413-O9-TX; Minnesota Department of Health, 
Certificate No. 11495AA; WashinNon State Department of Ecology, ELAP Lab i-D: C946. Each of the 
certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices!methodsiana[ytes; therefore, please contact me for information corresponding to a particular certi fication. 

If you have any questions, please call me at (805) 526-716l. 

Respectfully submitted, 

Columbia Analytical Services, Inc. 

Sue Anderson 
Project Manager 

Page 
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Client: Aquaterra Enviromnental Solutions, Inc. CAS Project No: 

Project: Cottonwood Hills ILDF Flare Sampling / 4121.10 

P1002202 

CASE N,,kRRATIVE 

The samples were received intact under chain of custody on June 25, 2010 and were stored in accordance with the 
analytical method requiremenls. Please refer to the sample acceptance check form for additional information. The 
results reported herein are applicable only to the condition of the samples at the time of sample receipt. 

Sulfitr Analysis 

The samples were analyzed for twenty sulfur compounds per ASTM D 5504-08 using a gas chromatograph 
equipped with a sul_fi.~r chemiluminescence detector (SCD). All compounds with the exception of hydrogen 
sulfide and carbonyl sulfide are quantitated against the initial calibration curve for methyl mercaptan. 

The results of analyses are given in the attached laboralo~y report. All results are intended to be conshlered in 

their entirety, a~d Columbia Analytical Services, tnc. (CAS) is no~ responsible for utilization of ]ess than the 

complete report. 

2 
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CIien~: 
Project: 

Aquaterra Environmental Solutions, [nc. 

Cottonwood Hil]s RDF Flare Sampling412 [. 10 

Service Request: PI002202 

SAMPLE CROSS-REFERENCE 

SAMPLE 

P1002202-001 

P1002202-002 

Pl002202-003 

CLIENT SAMPLE IX) 

Cottonwood 1 
Cottonwood 2 
Cottonwood 3 

DATE TIME 

6124110 15:55 
6124/10 15:57 
6/24/10 I5:59 

3 

Prin[ed 6/25/10 11:56 Sample Summary Page 1 of ~ 

WMO0470 



Air - Chain of: Custody 
2655 Park Center" Drive. Suite A 

Simi Vallo¥, California 93065 

Phone [805) 526-7181 

F.x (805) 526-7270 

Proiec~ Ma~,’ 

Phone Fax 

Record & Analy[ical Service Request 

1 Day [’r00%) 2 Day (75%} 3 Day [50%} L)ay [35%) 5 Day (25%) [.10 Day -Standard 

o 
o 

PIolect Fl.efl.il[on.e~’~t5 [MRLs. QAI"P) 



Columbia Analytical Services, Inc. 

Sample Acceptance Check Form 

Client: Aquaterra Environmental Solutions, Inc. Work order: P1002202 

Project: Cotlonwo3d Hills RDF Flare Sampling / 4121.10 

Sample(s) received on: 6/25120 i0 Date opened: 6/25/2010 by: MT_AMORA 

Note: This form is u sed for a)l samples received by CAS. -lq’te u ~e of this form for c~tody seals is ~trictly meant lo indicate presence/absence and not as an indication of 

comp]ia.nce or" no~tconionrnity. Thermal preservation and pH will onJ.y be evaluated eidae.z at the ro::lU e~. of the client and/or as requia~ by the method’SOP. 

1 Were sample containers properly marked with client sample ID? 

2 Container(s) supplied by CAS? 

3 Did sample containers arrive in good condition? 

4 Was a chain-o[-custody provided? 

5 Was the chain-of.custody properly completed? 

6 Did sample container labels and/or tags a~ee with custody papers? 

7 Was sample volume received adequate for analysis? 

8 Are samples within specified holding times? 

9 Was proper temperature (thermal preservation) of cooler at receipt adhered to? 

Cooler Temperature °C Blank Temperature 

t4 Badges: 

°C 

10 Was a trip blank received? 

Trip blank supplied by CAS: 

11 Were custody seals on outside of cooler/Box? 

Location of seal(s)? 

Were signature and date included? 

Were seals intact? 

Were eus{ody seals on outside of sample container? 

Location of seaL(s)? 

Were si~mture and date included? 

Were seals intact? 

12 Do containers have appropriate preservation, according to method~SOP or Client specified irdormation? 

Is there a client indication that the submitted samples are pH preserved? 

Were VOA vials checked for presence/absence of air bubbles? 

Does the client!method/SOP require that the analyst check the sample pH and if necessary a~ter it? 

[3 Tubes: Are the tubes capped and intact? 

Do they contain moisture? 

Are the badges properly capped and intact? 

Are dual bed badges separated and individually capped and intact? 

1.0 L Tedlar Bag 

1.0 L Tedlar Bag 

l.O L Tedl~ Bag 

Sealing Lid? 

P1002202-001.0t 
P 1002202-002.0 I 
P 1002202-003.01 

Seal{ng Lid? 

Yes No NtA 

E:(plain any discrepancies: (include tab sample 11) numbers): 

*Required pH: Phe.aok, ICOD&~’I:Dff.OCITox~ro3+NO21TIQ’t/f_PUOS, H2S04 (pH,O.); Metes, I-INO3 {pH,:::2): CN (N~,OH m" Na,Ot~’A.:,c. Acid’) (pl~l 2): 

Diss. 5"ulfid~. N~,OH (pff>l Z): T, Sulfide. N~tOI:rdZaAc (pl:~12) RS K- "MEEPP. I:[CL (pH<2): RSK- COL (pH 5-8): Sulfur (pI-LM) 

6"25/2010 11:56 AM 

5 
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Client: 

Client SampIe 

Client Project 

COLL~[B[A ANALYTICAL SERVICES, ENC. 

RESULTS OF ANALYSIS 

Page I of I 

Aquaterra Environmental Solutions, Inc. 

Coff:onwood 1 

Cottonwood Hills RDF Flare Sampling / 4121.I 0 

CAS Project l-D: P1002202 

CAS Sample ID: P 1002202-001 

Test Code: 

Instrument liD: 

Analyst: 

Sampling Media: 

Test Notes: 

ASTM D 5504-08 

Agitent 7890A!GC22!SCD 

Zheng Wang 

1.0 L Tedtar Bag 

Date Collected: 6/24/10 

Time Collected: 15:55 

Date Received: 6/25/10 

Date Analyzed: 6/25/10 

Time Analyzed: 14:38 

Volume(s) Analyzed: 1.0 rnl(s) 

CAS # Compound Result M_RL Result MRk 

~tgim’ ~g/m~ ppbV ppbV 

7783-06-4 Hydrogen Sulfide 22,000 7.0 16,000 5.0 

463-58-1 Carbonyl Sulfide 170 12 70 5.0 

74-93-1 Methyl Mercaptan 5,100 9.8 2,600 5.0 

75-08- l Ethyl Mercapt an 210 13 82 5.0 

75-18-3 Dimethyl Sulfide 14,000 13 5,700 5.0 

75-15-0 Carbon Disulfide 140 7.8 46 2.5 

75-33-2 lsopropyI Mercaptan 670 16 220 5.0 

75-66-1 left-Butyl Mercaptan 1,200 18 330 5.0 

107- 03-9 n-Propyl Mercaptan 78 16 25 5.0 

624-89-5 Ethyl Methyl Sulfide 190 16 62 5,0 

~ 10-02-1 Thiophene 880 17 260 5.0 

513-44-0 IsohutyI Mereaptan 270 18 73 5.0 

352-93-2 Diethyl Sulfide 38 18 10 5.0 

109-79-5 n-Butyl Mercaptan 110 18 30 5.0 

624-92-0 Dimethyl Disulfide 480 9.6 120 2.5 

616-44-4 3-Methylt hiophene 250 20 63 5.0 

110-0 1-0 Tetrahydro thiophen e 52 18 14 5.0 

638-02-8 2,5-Dimet hylthiop hene 29 23 6.3 5.0 

872-55-9 2-Ethylthiophene 35 23 7,7 5.0 

110-81-6 Diethyl Disulfide ND 12 ND 2,5 

Data 

Qualifier 

W 

ND = Compound was analyzed for, but not detected above the laboratory reporting limit. 

MILL = Method Repor~g Limit - The minimum quantity of a target analFte that can be confidently de~ermmed by the referenced method. 

W = Result quantified, but the corresponding peak was detected outside of generated retention time window. 

Verified By: 

~ 

D.te: 7/~1[, 6 
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Client: 

Client Sample [D: 

Client Project 

COLUS’I-BL~ ANALYTICAL SERVICES, INC. 

RESULTS OF ANALYSIS 

Page I 

Aquaterra Environmental Solutions, Inc. 

Cottonwood 2 

Cottonwood Hills RDF Flare Sampling / 4121.10 

CAS Project 1D: P1002202 

CAS Sample ID: P1002202-002 

Test Code: 

Instrument 1D: 

Analyst: 

Sampling Media: 

Test Notes: 

AS’IM D 5504-08 

Agilent 7890A!GC22/SCD 

Zheng Wang 

1.0 L Tedlar Bag 

Date Collected: 6/24/!0 

Time Collected: 15:57 

Date Received: 6/25/10 

Date Analyzed: 6/25/10 

Time Analyzed: 15:02 

Volume(s) Analyzed: 1.0 ml(s) 

CAS # Compound Result NiRL Result MRL 

9g/m~ ~m~ ppbV ppbV 

7783-06-4 ttydragen Sulfide 23,000 7.0 17,000 5.0 

463-58-1 Carbony! Sulfide 190 12 77 5.0 

74-93-1 Methyl Mercaptan 5,400 9.8 2,700 5.0 

75-08-1 Ethyl Mercaptan 220 13 86 5.0 

75- 18-3 Dimeth,A Sulfide 16,000 13 6,100 5.0 

75-15-0 Carbon Disulfide 150 7.8 49 2.5 

75-33-2 Isopropyl Mereaptan 720 16 230 5.0 

75-66-1 ter t-Bu~l Mercaptan 1,300 18 350 5.0 

107-03-9 n-Pr opyl Mercaptan 82 16 26 5.0 

624-89-5 Ethyl bier hyl Sulfide 210 16 67 5.0 

110-02-1 Thiophene 960 17 280 5.0 

513-44-0 lsobutyl Mereaptan 290 18 80 5,0 

352-93-2 Diethyl Sulfide 42 18 I 1 5,0 

109-79-5 n-Butyl Mercaptan 130 18 34 5.0 

624-92-0 Dimethyl Disulfide 530 9,6 140 2,5 

616-44-4 3-~lethylthiophene 270 20 68 5.0 

110-01-0 Tet r ahydrothiophene 49 18 14 5.0 

638-02-8 2,5-Dimethylthiophene 29 23 6.4 5,0 

872-55-9 2-Ethylthiophene 27 23 5.8 5.0 

110-81-6 Diethyl DisuLfide ND 12 ND 2.5 

Data 

Qualifier 

W 

ND = Compound was analyzed for, but not detected above the laboratory reporting limit. 

MILL = Method Reporting Limit - The rnLmmum quantity of a target analyte that can be confidently determined by the referenced mefiaod. 

W = Result quantified, but the corresponding peak was detected outside of generated retention time window. 

Verified By: 7 
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Client: 

Client Sample ID: 

Client Project 

COLUMBL4~ ANALYTICAL SERVICES, INC. 

RESULTS OF ANALYSIS 

Page 1 oft 

Aquaterra Environmental Solutions, Inc. 

Cottonwood 3 

Cottonwood ttills RDF Flare Sampling / 412t.10 

CAS Project I.D: P1002202 

CAS Sample l-D: P1002202-003 

Test Code: 

Instruraent LD: 

Analyst: 

Sampling Media: 

Test Notes: 

ASTIVI D 5504-08 

Agilent 7890MGC22/SCD 

Zheng Wang 

1.0 L Tedlar Bag 

Date Collected: 6/24/10 

Ti.rne Collected: 15:59 

Date Received: 6/25/10 

Date Analyzed: 6/25/10 

Time Analyzed: 15:21 

Volume(s) Analyzed: 1.0 ml(s) 

CAS # Compound Resull MRL Result MRL 

Ug/rn’ ~m~ ppbV ppbV 

7783-06-4 Hydrogen Sulfide 26,000 7.0 18,000 5.0 

463-58-1 Carbonyl Sulfide 190 12 76 5.0 

74-93- l Methyl Mereaptan 5,800 9.8 2,900 5.0 

75-08-1 Ethyl Mercaptan 240 13 96 5.0 

75-18-3 Dimethyl Sulfide 16,000 13 6,200 5.0 

75-15-0 Carbon Disulfide 160 7.8 50 2.5 

75-33-2 Isopropyl Mereaptan 750 16 240 5.0 

75-66-1 ter t-Bu tyl Mercap tan 1,300 18 360 5.0 

107-03-9 n-Propyl Mercaptan 87 16 28 5.0 

624-89-5 Ethyl Methyl Sulfide 210 16 67 5.0 

110-02-1 Thiophene 1,000 17 290 5.0 

513-44-0 Isobutyl Mercaptan 290 18 79 5.0 

352-93-2 Die/hyl Sulfide 40 18 11 5.0 

109-79-5 n-Butyl Mercaptan 120 18 32 5.0 

624-92-0 DirnethyI Disulfide 480 9.6 120 2.5 

616-444 3-Methylthiophene 260 20 66 5.0 

110-01-0 Tetrahydrothiophene 47 18 13 5.0 

638-02-8 2,5-Dimethylthiophene 28 23 6.0 5.0 

872-55-9 2-Ethylthiophene 29 23 6.3 5.0 

110-81-6 Diethyl Disulfide ND 12 ~ 2.5 

Data 

Qualifier 

W 

ND = Compound was analyzed for, but not detected above the laboratory reporting limit. 

MRL = Method.Reporting Limit - The minimum quantity o1’ a target analyte that can be confidently determined by the referenced method. 

W = Result quantified, but the corresponding peak was detected outside of generated retention time window. 

211SL’LFUR.XLS + PalgeNo: 
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Client: 

Client Sample ID: 

Client Project ID: 

COLU~IBIA ANALYTICAL SERVICES, INrC, 

RESULTS OF ANALYSIS 

Page t of l 

Aquaterra Environmental Solutions, Inc. 

Method Blank 

Cottonwood Hills RDF Flare Sampling / 4121.10 

CAS Project I]3:P1002202 

CAS Sample ID: PI00625-MB 

Test Code: 

Instrument ID: 

Analyst: 

Sampling Media: 

Test Notes: 

ASTM D 5504-08 

Agilent 7890AJGC22/SCD 

Zheng Wang 

1.0 LTedlar Bag 

Date Collected: NA 

Time Collected: NA 

Date Received: NA 

Date Analyzed: 6/25/10 

Time Analyzed: 07:57 

Volume(s) Analyzed: 1.0 nil(s) 

CAS # Compound Result MILL Result NLRL 

grim’ 95~m~ ppbV ppbV 

7783-06-4 Hydrogen Sulfide ND 7.0 ND 5.0 

463-58-1 Carbony[ Sulfide ~ 12 NnD 5.0 

74-93-1 Methyl Mercaptan NI) 9.8 ND 5,0 

75-08-1 Ethyl Mercaptan ND 13 ND 5.0 

75-18-3 Di.me thyl Sulfide ND 13 ND 5.0 

75-15-0 Carbon Disulfide ND 7.8 ND 2.5 

75-33-2 Isopropyl Mercaptan ND 16 ND 5.0 

75-66-1 tea-Butyl Mercaptan ND 18 ND 5.0 

107-03-9 n-Propyl Mcrcaptan ND 16 ND 5.0 

624-89-5 Ethyl Methyl Sutfide ND 16 ND 5.0 

1 [ 0-02-1 Thiophene ND 17 ND 5.0 

513-44-0 lsobutyl Mercaptan ND 18 ND 5.0 

352-93-2 Diethyl Sulfide ND 18 ND 5.0 

109-79-5 n-Butyl Mercaptan ND 18 ND 5.0 

624-92-0 Di.methyl Disulfide ND 9.6 ND 2.5 

616-44-4 3-Methyithiophene NqD 20 ND 5.0 

1 t0-01-0 Tetrahydrothiophene ND 18 ND 5.0 

638-02-8 2,5-Dimethylthiophene ND 23 ND 5.0 

872-55-9 2-Ethylthiophene ND 23 ND 5.0 

110-81-6 Diethyl Disulfide ND 12 ND 2.5 

Data 

Qualifier 

ND = Compound was analyzed for, but not detecled above the laboratory reporting limit. 

MRL = Method Reporting Limit - The mini.mum quantity of a target analy-te that can be confidently determined by the rcferenced method, 

Verified By: 

~ 

Date: 9 
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Client: 

Client Sample ID: 

Client ]Project ID: 

COLUMBIA ANALYTICAL SERVICES, INC. 

LABORATORY CONTROL SAMPLE SUMMARY 

Page I 

Aquaterra Environmental Solutions, Inc. 

Lab Control Sample 

Cottonwood Hills RDF Flare Sampling / 4121.10 

CAS Project [D: P1002202 

CAS Sample ID: P 100625-LCS 

Test Code: 

[nstrarnent ID: 

Aaalyst: 

Sampling Media: 

Test Notes: 

ASTM D 5504-08 

Agilent 7890AiGC22/SCD 

Zheng Wang 

1,0 L Tedlar Bag 

Date Collected: NA 

Date Received: NA 

Date Analyzed: 6/25/10 

Volume(s) Analyzed: NA m!(s) 

CAS # 

7783-06-4 

463-58-1 

74-93 ~ 1 

CAS 

Compound Spike Amount Result % Recovery Acceptance 

ppbV ppbV Limits 

Hydrogen Sulfide 1,920 2,230 116 71-129 

Carbonyl Sulfide 1,920 2,030 106 66-120 

Methyl Mercaptan 1,950 1,670 86 59- f36 

Da ta 

Qualifier 

Verified By: 
20SULFU~L~ - P~g,~ No: 
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TestAmerica 
THE LEADER IN ENVIRONMEN]’AL TES]’ING 358~ Cadillac Avel~ue, SuRe A COSla Me~=l, CA 92626 " 714.2.~.8-~610 ¯ Fax 714-2S8-0921 

November 09, 2010 

Client: 
Aquaterm Envirortrnental Solution Fairview Heights 

13 Executivc drive, Suite i 
Fairview Heights, [L 62208 

Arm: Tom Jacobsmeyer 

LABORATORY REPORT 

Work Order: LTK0023 
Project Name: IL31 Cortomvood Hills RDF 
Project Number: [none] 
Date Received: 11/02/10 

TestAmerica Los A ageles cert~es that the test tea ults provided in this report meet all NELAC requirements for paranteters for which 

accreditation is required or available. Any exceptions to NELAC requiremen ts are noted in the Corrective Action Report. NELA C Certification 

Number for TestAmerica Los Angeles is E87652. The test results listed within this Laboratory Report pertain only to the samples tested at 
TestAmerica Los Angeles, unless other~¢ise indicated, This Laboratory Report is confidential and is intended for the sole use of TestAmerica and 

i~ client. This report shah not be reproduced, except in full. without written permission from Test,qmetT"¢a. 

The Chain af Custody. I page. is included and is an integral part of tins reparr. This entire report wos revie~ved and approved for releose. 

If you have any questions relating ro this analytieal report, please contact your Laboratou Project Manager at 714-258-8610. 

CASE NARRATIVE 

All samples for method 25C have been correctcd for nitrogen. STP conditions are used in this calculation. Samples for EPA 25C are 

analyzed in tripiicme and 3C samples are run in duplicate. EPA 3C/25C results surrm~ar-y forms are available. 

Approved By: 

Mariso[ Tabirara 

Project Manager 

1 of 24 LTK0023 
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TestAmerica 
THE LEADER IN ~:NViRONMENTAL TESTING 3585 Ca(~,~lac Avenue. Su~{eACoslaMesa, CA92626"714-258-86~O’Fax714-258-0921 

Aqua{erra Environmental So]ulion Fairvie;v Heights 

13 Executive drive, Suite 1 
Fairview Heights, [L 62208 

Tom Jaeobsmeyer 

Work Order: LTK0023 Received: 

Reported: 

Project: IL3 [ Cortonwood Hills RDF 

Project Number: [none] 

11/02110 11:15 

[ [109110 12:32 

SAMPLE IDENTIFICATION 

COTFONWOOD 4 

COTTONWOOD 5 

COTTONWOOD 6 

LAB NITMBER COLLECTION MATR{X 

LTK0023-01 10/28/10 13:45 Air 

LTK0023-02 10128110 14:35 Air 

LTK0023-03 10/28/I 0 15:25 Air 

CONTAINER TYPE 

Passivated Canister 

Passivated Canister 

Passivated Canister 

LTKO023 
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Test merica 
THE LEADER IN ENVIRONMENTAL TESTING 3585 Ca~illac Avenue. Su~{eACoslaMe,.~.CA92628*l~4-258-.8~10"Fax714-258-0921 

Aquaterra Environmental Solution Fairview Heights 

[ 3 Executive drive, Suite 1 
Fairview Heights, IL 62208 

To m Iac o bsmeye r 

Work Order: LTK0023 Received: 11/02/10 11:15 

Reported: 11/09/10 12:32 

Project: 1L31 Cottonwood Hills RDF 

Project Number: [nonej 

Analyte 

Sample ID: LTK0023-01 (COTTON~,VOOD 4 - Air) 

ASTM D3588 - Heat of Combustion & Specific Gravity 

Gross Dry Heating Value 5).0 

EPA 25C- Tolal Nonmethane O~anic Compounds 

ToLal Non-MeLhane Hydracarba~s as ~’telhane 3300 

EPA 3C - Fixed Gases 

ANALYTICAL REPORT 

Data Date QC 

Result Qualifiers Units RL Dilution Analyzed Instrument Analyst Batch 

Sampled: 101281113 13:45 

BTU/fi3         0. ] 7 I 7 11/04/10 20:23 GC8 YZ [0K0050 

ppm-C 50 1.7 I V04/10 20:23 GC8 E1 10K0044 

Carbon dioxide 38 

Carbon monoxide ND 

Methane 52 

Nitrogen 9,7 

Oxygen 0.34 

0.017 1.7 I Lt04110 20:23 GC8 El 10K0044 

0.00 Z 7 I, 7 11i04/(0 20:23 G (’8 E [ I 0K0044 

00033 1.7 I I,’04710 20:23 GC8 E1 10K0044 

1.7 I 7 [ 1:04/10 20:23 GC8 [I IOK0044 

0.33 1.7 11/04/10 20:23 GC8 El 10K004=l 

3 of 24 LTK0023 
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TestAmerica 
THE LEADER IN ENVIRONMr-NTAL TESTING 3~58~Cadi~acAvenue~Su~‘eACo~taM~sa~CA92626~714~258.~6~Fax71‘~’-258~921 

Aquaterra Envizonmenta] Solution Fairview Heights 

13 Executive drive, Suite I, 

Fairview Heights, IL 62208 

Tom Jacobsmeyer 

Work Order: LTK0023 Received: 11/02/10 [ 1:15 

Reported: 11/09/10 12:32 

Project: [L31 Corionwood Hills RDF 

Project Number: [none] 

Analyt~ 

Sample [D: LTK0023-02 (COTTONq,VOOD 5 - Air) 

ASTM D3588 - Heat of Combustioa & Specific GraviD" 

Gro~ Dry Heating Value 520 

EPA 25C -Total Noomelhane Organic Compounds 

Total Non-51eEhane Hydrocarbons as ~[elbane 

EPA 3C - Fixed Gases 

ANALYTICAL REPORT 

Data Date                           QC 

Result Qualifiers Units RL Dilution Analyzed Instrument Analyst Balch 

Sampled: 10/28!10 14:35 

BTU/fl.3 0.16 1 6 11154/10 22:15 GC8 YZ 10K0050 

3600 ptzm-C 49 |.6 I 1i04/[0 22:15 G¢8 E[ 101’.20044 

°/dO’Iv) 0.016 1,6 [ 1i04/10 22:15 GC8 El 1’0K0044 

°id,~q~) 0,0’016 | 6 | 1/04tl0 22:15 GC$ El l’0K00’!4 

°,~v/v) 0 00032 1 6 11!04/10 22:[5 GC8 Ei 10K0044 

%(vA’) I 6 1 6 1 I104110 22:[5 GC8 El 10K004~ 

°/d,v/v ) 0.32 [ .6 [ I~ 04~ I 0 22:15 GC8 El I 0K0044 

Carbon dioxide                                    38 

31etbane 

Nitrogen 10 

O~gen 0.44 

4 of 24 LTK0023 
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Te tAmedca 
THE LEADER IN ENVIRONMEN’I’AL TESTING 

Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 

Fairview Heights, IL 62208 

Tom Jacobsmeyer 

3.5&5 Cad~tac Avenue, :Suite A Costa Mesa, CA 92626 "714-258-8610 " Fax 7"~4-258-.O921 

Work Order: LTK0023 Received: 11/02/10 11:15 

Reported: 11/09/10 12:32 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none]’ 

ANALYTICAL REPORT 

Data Date QC 

Analyte Result Qualifiers Units RL Dilution Analyzed Instrument Analyst Batch 

Sample _ID: LTK0023-03 (COTTONWOOD 6 - Air) Sampled: 10128/10 15:25 

ASTM D3588- Heat of Combustion & Specific Gravity’ 

Gro~ Dry Hearing Value 53(I BTU/~3 0.17 1.7 11104/10 23:1)8 GC8 YZ 10K005.0 

EPA 25C - Torn[ Nonmelhane Organic Compounds 

Total Non-Methane Hydro¢:ar bon:.’.~ as Methane 3900 ppm-C 50 1.7 11i0,:1/10 23:08 GC8 El 10K0044 

EPA 3C - Fixed Gases 

Carbon dioxide 38 %(vlv) 0 017 1.7 1 I/0-1/10 23:08 GCg El 10K0044 

Carbon ~nonoxide ND *,/~v/v) 0.00!7 1.7 11/04/10 23:08 GC8 E[ 10K0044 

Methane 52 °i~.vA’) 0 00033 ] 7 i 1/04110 23:08 GC8 £1 10K0044 

Nitrogen 9,7 %(v/v) 1 7 1.7 11104/10 23:08 GC8 El 1’0K0’044 

O~’sen ND %(Wv) 0.33 1.7 l l!04!10 23:08 GC8 El 10K0044 

5 of 24 LrK0023 
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Test merica 
"file LEADER IN ENVIRONMENTAL TESTING 

Aquaten-a Environmental SoIudort Fairview Heights 

13 Executive drive, Suile t 

Fairview Heights, IL 62208 

Tom Jacobsmeyer 

3.585 Caditlac Avenue. Suite A Cosl.a Mesa. CA 92626 ° 714.-2,5~-8~10 " Fax 714-25,S-0921 

Work Order:      LTK0023                        Received: 11/0~i0 I 1:15 
Reposed: 11/09/10 12:32 

Project: [L31 Cottonwood Hills RDF 

Project Number: [none] 

PROJECT QUALITY CONTROL DATA 

Blank 

Data Date QC 

Analyte Result Qualifier Units RL Dilution Analyzed Instrument Analyst Batch 

Sample ID: 10K0044-BLKI (Blank - Air) 

EPA 25C - Total Nonmelhane Organic Compounds 

Tolat Nort-Mcthmue Hydrocarbons as Methane ND ppm-C 30 1 00 ] [[04!10 14:10 GC8 El 10K0044 

Sample ID: 10K0044-I~LK1 (Blank - Air) 

EPA 3C - Fixed Gases 

C~boo dioxide ND */’~v[v) 0.010 1 00 l 1/04itO 14:10 GC8 El 10K0044 

Carbon monoxide ND %(v/v) 0.0010 1.00 11/041L0 L-I: L0 GC8 El 10K0044 

Methane ND ~/d, vlv) 0 00(’20 1.00 11104110 14"10 GC8 El 10K0044 

Nitrogen ND %(v/v) I 0 1.00 11/04/10 14:10 GC8 El ]0K0044 

O~’,q,’ge~ ND ~,~vfv) 0 20 1.00 1 I;04/10 14:10 GC~ E1 10K0044 

6 of 24 LTKO023 
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THE LEADER IN ENVIRONMENTAL TESTING 3585 Cad,Llae Avenue. SuiteACoslaMesa. CA 92626 * 714-2584)610 " Fax T14.258-0921 

Aquaterra Environmental Solution Fairview Heights 

13 Execulive drive, Suite 1 
Fairview Heights, IL 62208 

Tom Jacobsmeyer 

Work Order: LTK0023 Received: 11/02/[0 11:15 

Reported: 11/09/10 12:32 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none] 

PROJECT QUALITY CONTROL DATA 

LCS 

Dflllfl 

Analy{e Result Qualifiers 

Sample ID: 10K0044-BS2 (LCS - Air) 

EPA 25C - Tol,q Nonmelhane Orgznic Compounds 

Spike Target Dale QC 

Units RL Dilution Cone % Rec R+nge lns|rumenl    Analyzed Batch 

Total Non-,Methane Hydrocarbons as Mett       l.~l ppm-C 30 I.O0 120 100% 80- 120 GC8 11104;10 12:58 10K0044 

Sample ID: 10K0044-BSI (LCS-Air) 

EPA 3C - Fixed Gases 

CarbOn d[.o~Jtt e 1.0I 

Carbon monoxide 0.0482 

Me{bane 0.0575 

~itrogen 21.4 

Oxygen 5.36 

%(v/v) 0.010 L.00 0.998 101% 77 - 125 GC8 ~ 1/I)4.q0 10:40 10K0044 

%(v/v) 0.0010 [.00 0 0455 10675 70 - 130 GC8 L Ii04;L0 10:40 10K0044 

%(v/v) 0.00020 1.00 0.0500 115% 75- 135 GC8 11/04,’10 10:40 10K0044 

~/4v/v) L.O L00 19.9 107% 70- 130 GC8 11104110 10:40 LOK0044 

*/~v[v) 0.20 L00 ~,.93 t08% 70- 130 GC8 L Ii04/10 10:4.0 LOK004~, 
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Test merica 
THE LE.ADE.R IN ENVIRONM~_NTAL TESTING 3585Cad~I(aeAvenu~.SuileACostaMesa. CA92626"l14.-2.~lO’Fa.x714.25~-0921 

Aquaterra Environmental Solution Fairview Heights 

13 Executive drive, Suite 1 
Fairview Heights, IL 62208 

Tom Jacobsrneyer 

Work Order: LTK0023 Received: 11/02110 11:15 

Reported: I 1/09it0 12:32 

Project: IL31 Cottonwood Hills RDF 

Project Number: [none] 

PROJECT QUALITY CONTROL DATA 

LCS Dup 

Data 

Analyte Result Qualifiers 

Sample ID: 10K0044-BSD2 (LCS Dup - Air) 

EPA 25C - Total Nonmethan¢ Organic Compounds 

Total Non-Methane Hydroear botts as 3[elhs 120 

Spike Targel Date QC 

Unils RL Dilution Conc % Re� Range RPD Limit Analyzed Batch 

pprrt-C 30 1.00 1’2_0 100% 80 - 120 0 2 20 I 1/04/t0 ~3:24 10K004J 

San, pie ID: 10K0044-BSDI (LCS Dup - Air) 

EPA 3C- Fixed Gases 

Carbon dioxide 1.02 

Car bo~l mo~lO xide 0.0481 

~te,h ane 0.0574 

Nitrogen 21.4 

Oxygen 5.35 

~vlv) 0.010 1.00 0.998 102% 75 - I25 0.3 20 I 1/04/10 10:59 10K00,u 

°iKv/v} 00010 1.00 0.0,155 106% 70, 130 0.2 30 11/04/10 10:.59 10K0044 

~,./~.) 0.00020 1.00 0.0500 115% 75 - 135 0.2 20 11/0-1/10 10:59 10K0044 

%(vA) t.0 L00 19.9 107% 70- 130 001 30 11104110 10:59 10K0044 

%(v/v) 0.20 1.00 4.98 107% 70- 130 0.06 30 |1/04~!0 10 59 10K0044 
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TestAmerica 
THE LF..ADER IN ENVIRONMENTAL TESTING :3585 Cadillac Avenue, Su~leACos{aMesa. CAg2626"71.C-2:58..8,~10"Fax 714-25.8-0921 

Aquaterra Environmental Solution Fair-view Heights 

13 Executive drive, Suile 1 
FaJrview Heights, IL 62208 

Tom Jacobsmeyer 

Work Order: LTK0023 Received: 

Reported: 

Project: IL31 Cottonwood HIlls RDF 

Project Number: [none] 

ll/02/I0 11:15 

1 i/09/10 12:32 

ND 

DATA QUALIFIERS AND DEFINITIONS 

Not detected at the reporting [intit (or method detection limit if shown) 

9 of 24 LTK0023 
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TestAmerica Los Angeles 
3585 Ca~llac Ave., Suite A 

Phone 714-258-8610 Fax 714-~1 

Canister Samples Chain of Custody Record TestAmerica 

Slledal lnsb’ullortr,/QC Requ|reme,’its & Cocments: 

6 o o =- ~ 

I 

~r~...~ /. 
/ o /~ d!i o 

DatelTm~e: 

~i JOt,-" Sa~pl~ Received by: 

LTK0023 L~b Use Only ~hipper Name: , Opened ~:of 24    Co.nd~on: 



CANISTER. FIELD DATA £ECORD. 

CUENT:        ~ 

CANISTER SERIAL 

DATE CLEANED:. 

CLIENT SAMPLE #t 

SITE LOCATION: 

VFR ID: 

Duration of comp, 

FI~w selling: 

.H~ rn’ln& 

mVmln 

READING 

INITIAL VACUUM CHECK 

INITIAL FIELD vAcUUM 

I FINAL FIELD READING 

DATE INITIALS 

LABORATORY CANISTER PRESSURIZATION 

INITIAL VACUUM [Inches H~, ~ ~..~_ (circle unit used)) 

.FINAL PRESSURE (PSIA) 

Pressurization Gas: ~ 

OOMMENTS: 
I5 Min, 
30 MIn. ¯ 

2 
4 

8 
8 
I0 

-12 
24 

FLOW RATE 

316 - 33,3 
158 - 1867 
79.2= 83.,3 
39.6 - 4t .7 
19,8- 20.8 
13,2 - t8.9 
9,9 - ! 0,4 
7.92 - 8,8 
6.6 - 6.9 
3,5 - 4.0 

N;\COhO".)OAT~tA/n~ gOCstTastArnerlca - CANBTER FIELD DATA RECORD. 200~1:~291.do~ 1 

11 of 24 
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CANISTER. FIELD DATA RECORD¯ 

CLI ENT:        ~/~ 

CANISTER SERIAL 

DATE CLEANED:. " 

CLIENT SAMPLE ~ 

SITE LOCATION: 

READING 

I I.NITtAL VACUUM CHECK 

l INITIAL FIELD vAcuuM 

[ RNAL FI~LO N~ADING 

TIME ¯ DATE ] INITIALS 

l 

LABORATORY CANISTER PRESSURI;~ATION 

INITIAL VACUUM (Inches Hg(P.S{A~,~(ckcl8 unit used)) 

,RNAL PRESSURE (PSIA) 

Pressurlzaton Gas: ~Jz.. 

COMMENTS: ~ouRsl 
15 Min. 
30 MIn. 

1 
2 
4 
6 
8, 
t0    , 

-12 
24 

FLOW RATe RANGE 

3t6 =333 
I58- 166.7 
79.2 - 83.3 
39.6 - 41.7 
19.8 - 20.8 
13.2 - 1,3.9 
9,9_ 10.4 
7.92-8.3 
6.6 - 6_._9 

.    8.5 - 4.0 

N:~OI’~DOCS~T~tAme4~a DOD~\TestAmMca - CA.NISTER FIELD DATA RECORD - 20~80"20I.doc ] 
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CANISTER. FIELD DATA RECORD¯ 

CLIENT; 

CANISTER SERIAL #: 

DATE CLEANED:. 
¯ 

CLIENT SAMPLE#:. 

SITE LOCATION: 

READING 

INITIAL VAOUUM CHEOK 

I INmAL FIELD VACUUM 

f FINAL FIELD READING 

Vac. ’    TIME or PRESS, DATE J INITIALS 

LABORATORY’ CANISTER PRESSURIZATION 

INITLAL VAOUUM (’laches Hg ~.8~IA.~lrcle unit 

.FINAL PRESSURE (P$1A)          -" 

Pressurization Gas: 
.t_, 

COMMENTS,. 
FLOW PATE RANGE 

(~r~) . 

316 -- 333 
158 - 166.7 
79.2.- 83.3 
39.6 - 4I .7 
19.8.- 20.8 
1&2- 
9.9- 10,4 
7.92 - 8.3 

.. 6.6- 6,g 

3.5 - 4,0 

COMPOgiTE 

TIME 
,rHOURS} 
i5 MIn. 
30 Mfn. 

1 
2 

%._ 4 
6 
8 

.t2 
24- 

r 
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CANISTER QC 
CERTIFICATION 

Certification Type: -T-O-I~ r~ L_ 

Date Cleaned/Batch 

Date of QC 

Data File Number 

CANISTER ID NUMBERS 

~- O0~Z~               / 

The above canisters were cleaned as a batch. This cerllfies this batch conlalns no 
target analyte concentration greater than or equal to the melhod criteria for the 
"Certificafion Typd’ Indicated above. 

" " INDICATES THE CAN OR CANS WHICH WERE SCREENED. 

7" Reviewed By: 
_ 

Date: 
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Data File: \\TAILAX046\MSB_CC\chem\msb.i\I01010.B\MBI0102.D 
Report Date: I0-0ct-2010 21:36 

Page 1 

TestAmerica Los Angeles 

AIR TOXICS - TO-14A/TO-15 MEDIUM LEVEL 
Data file : \\TAILAX046\MSB_CC\chem\msb.i\I01010.B\MBI0102.D 
Lab Smp Id: BLANK Client Smp ID: A-249 
Inj Date : 10-OCT-2010 21:08 
Operator : TD Inst ID; MSB,i 
Smp Info : BLANK,A-249, jSCREEN BLANK 
Misc Info : I,I,500,500,.3,,BLANK, BLANK.SUB, O 
Comment : 
Method : \\TAILAX046\MSB CC\chem\msb.i\101010.B\T014A.m 
Meth Date : 10-Oct-2010 20:~3 donga Quant Type: ISTD 
Cal Date : 09-SEP-2010 04:27 . Cal File: IC0908E.D 
Als bottle~ 3 QC Sample: BLANK 
Dil Factor: 1.00000 
Integrator: HP RTE Compound Sublist: BLANK.SUB 
Subtraction File: \\TAILAX046\MSB_CC 
Target Version: 4.04 
Processing Host: TAILAX046 

concentration Formula: Amt * DF * (FinalPres / InitPres)*(CalVol / SmpVol) 

Name Value Description 

"~ DF 
FinalPres 
InitPres 
CalVol 

¯. SmPVol 

* 63 B romochlorc~,ethan e 

9. ¯ gZ 1, ~-Dichloroethane-d4 
* 80 l, 4- Di f luoroban ze-De 

$ 9~ Tolu~ue-d8 

~ 109 Chlor0bsn=ene-dS 

$ 125- 4-Bromofluorobe.zene 

1.000 Dilution Factor 
1.000 FinalPres 
1.000 InitPres 

500.000 CalVol 
500.000 SmpVol 

QUART 
MASS 

~9 
65 

11~ 
100 
117 

CONC ~NTRATION9 
ON-COLUM~ ~ZNAL 

RT    EX~ ~T REL ~T ZES_~O~S~ (~phv) (ppbv) 

11.526 11.~16 (l,OO0) 11651S~ 50.0600 

i~.58z I~.6S4 (0,943} 11963~2 54.3939 $4.39 

13.350 15.4~I {I,000) 5150787 50.0000 

16.030 16.111 (1.201) 1681304 53,0936 53,09 

18.343 18,819 (l. OOO) 2489342 50.0000 

21.031 ~i.085 (1.122) 2121340 "56.9624 56.96 95 
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TestAmerica 
"~HE LEAO~R ~N EN’VIRONIAEI~T,~L TESTING 

EPA 25C TRIPLICATE RESULTS 

Date Analyzed t QC Batch: 

17of24 LTKO023 
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GC8 EPA 25C TNMOC SUMMARY REPORT 

COMPOUND 

TNMOC 

Run 1 R~Jn 2 

Reeulle Results 

ppm-¢ ppm-c 

3327.08 321~.03 

Run 3 

Results 

ppm-o 

Average 

Reeul Is 

ppm-o 

3253,9015 

RSD=10% BASE RL’a 

%RSD RL ppm 

1,954 60,0 30 

RS,D, =15% 

~SD 

TN~,[OC a~ CH4 

RUN1 

RUN2 

RUN3 

28f3.834 

2717,316 

2727.7~) 

AO.]U~T~O T~MO~ RESULT8 

3327.08 

32|2.03 

NOTE: TNh~OO RESULTS ADJUSTED PER NITROGEN vALUES AND STP 

18of24 LTKO023 

WM00495 



GO8 EPA 25C TNMOC SUMMARY REPORT 

EPA 25C OF: 1.~247 Dale: 1 I/4t2010 

COMPOUND 

TNMOO 

,. Run 1 

ppm-¢ 

3801,60 

Resulls 

ppm-o, 

3440.77 

Results 

ppr~c 

Average 

Results 

ppm-o 

3504,4449 

RSD=I 0~.l.o . I BASE RL’s 

*I~SD RL p.pm 

3,520 4&7 30 

%v/v 

10.2860~ 

Results 

%v/v 

10,2853 

RSD=15% 

1.006 

TNMOC ~L~ OH4 

RIJN1 

RIJN2 

RUN3 

R~%r,AMOU’~£F {ADJUSTED TNMOC R~,~IU’LT~ 

2985.514 / 3560.9 t 

NOTE: T,NMO~I3 RESULTS A~.JUSTED PER NrI’ROQEN YALUES AND STP 

19of24 
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GC8 EPA 25C TNMOC SUMMARY REPORT 

COMPOUND 

TNMOC 

Run ~ 

Respite 

ppm-o 

3903_.71 

Results 

ppm-o 

3g04,26 

Rtlrl 3 

Results 

ppm-c 

3820.80 

Average 

Results 

ppm-o 

.t876.1908 

RSD=I 0% BASE RL’s 

°!~SD RL . ppm 

1.242 B0.0 

Resulle Results Results 

%v/v %vlv %v/v 

NITROGEN 9.5708 g,,~,2, 9,074~] 

Results RSD=15% 

%vlv I_ %RSD 

9.8848 1,171 

CAH ~’I’ER PRE-.~oJ~6.SZJRIZED Y.’Trfi HEU.Uhl 

TNh~OC ~s CH4 P.Aw N,~UNT 

RU~I 3307,017 

RUN~ 3296.288 

FIUN3 3LP31.876 

ADJUSTED "~NM~ RE~UL~9 

3~332~ 

3904.~6 

NOTE: TNMOC RESULTg ADJUSTED PER NITROGEN VALUES ,AND STP 

Nots: Ca~oulaUon fo.~ Nitrogen I~.~t validated by OA on 
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Test~4merica 
THE LIE~OER IN ~NVIRONM~NIAL TESTINO 

EPA 3C DUPL]~CATE RESULTS 

Date Analyzed I QC Batch: 

21 of 24 LTKO023 
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EPA.3C 

TESTAS~RICA LOS ANGELES 

EPA 3C SAMPLE RESULTS SUMMARY CALCULATION 

Lol ID: LTK0023-01 

Data File(s): k082 -2 

Dale Acquired: 11/4/2010 20:23 ; 20:50 

Dilution Faclor: 1.67 

FInat(F) Lab Pressura::23il~!! 

Sample(S) Receipt P,essure: 

F’repressurlzed? (Ha,NO): NO 

Lab Pressurized? (N2,NO): N2 

P~e-pres~ure: ~0:~..-_-. ~ hi.:: ~ 

Serial Dtlutlon;~f_’.-~-~:~:?:7_.: 

RUN1       RUN2      RPD AVERAGE 

Analy~e PPM(v/v) PPM(v/’v) (10%) PPM(v/v) 

O~ge~A[gon; : 3408 £~-~ " ~. ~:- 34il ’:-: 0,10 3410 

Hydrogen , :#~4[??: ~ :::~’~4 ~t..t 0.00 8643.75 

Carbon Monoxide: ’ ’ 0,00 ,:: ..... 0.00 ; #DIV/01 0,00 

RUN1 RUN2 RUN1 

PPM(v~) PPM(v/v) %(v~) 

AVERAGE RL BASE RL 

%v/v %v/v %v/v 

38.316728 0,01666 0,01 

0.340951 0.33-329 0.2 

9.678433 1.66648 1 

51.673220 0.00033 0,0002 

0.000000 0.00167 0.001 

0.000000 0,00083 0.0005 

0.864375 0,03333 0.02 

0,000000 0,08333 0,02 

0,000000 0,00167 0.001 

RUN2 

O/o{v/v) 

45.7935 

Note: Calculation for Nitrogen last valfdated by QA on 6-23-2008, 

L’I’KO023 
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TESTAMERTCA LOS ANGELES 

EPA 3C SAMPLE RESULTS SUMMARY CALCULATION 

Lot ID: LTK0023-02 

Data File(s): k083 -2 

Date Acquired: 11/442010 22:15 ; 22:42 

Dilullon Factor: 1.62 

Sample(S) Rece;pt Pressure:.~_4;23 -:!~ : 

Prepressudzed? (He, NO): NO 

Lab Pressurized? (N2,NO); N2 

Pte.pressure: ;0 :- ’~ . ~_: o.;.: _. :.~ ~..:...: 

Sedal Dllut[on:i~-!:-,~:i~- Y 

RUN 1       RUN2 RPD AVERAGE 

Analyte PPM(v/v) PPM[v/v) (10%) PPM(vN) 
- ~- ~" -" ~:’~’. =. .: "~ 

Carbon Dioxide: 38.157#,23 380..R78.27 0.26 38~076.25 

Oxygen/Ar~on; ~ Ji:#4.42: . : .-.~4~.19~.: ~.- 0.51 443I 
.~=..~..-~-i~i._-_-= ...: -._.~=_~: : 

Nilrogen: ::..--103974 :: ~-, }01935:"    1.98        102955 
,:;:T:- ~i 

Methane; ~:S1,4428.94 --:5.1,2680~72 0.34 513554,83 

Ethane:    0~00 .: .-:.-.:. 0:00. #DIV/01 0.00 

:.--., i 0.00 8534.74 
Hellu m ~t.::i, i !3.::." ::i:~: ~-~ !~’.i 0.:: ’ ~ i # D IV/01 0.00 

RUN1 RUN2 RUN1 

PPM(vN) PPM(v/v) %(v/v) 

AVERAGE RL BASE RL 

%v/v %vfv %v/v 

38.107625 0.01625 0.01 

0.44-3066 0.32495 0.2 

10.295456 1.62474 1 

,S 1.355483 0.00032 0.0002 

0.000000 0.00162 0.001 

0.000000 0.00081 0.0005 

0.853474 0,03249 0.02 

0.000000 0,03249 0.02 

0.000000 0.00162 .0,001 

RUN2 

%(vN) 

44.7255 

Note: (:;alculallon tin" Nllro£1en last validated by QA on 6-23-2008. 

LTK0023 
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EPA30 

TESTAMERICA LOS ANGELES 

EPA 3C SAMPLE RESULTS SUMMARY CALCULATION 

Lot ID: L-]K0023-03 

Dala File(s): k084-1 

Date Acquired: 11/4/2010 23:08 ; 23:35 

Dilullon Faclor: 1,67 

Final(F) L~b Pressure:~=~i~ 

Prepressurlzed? (He,NO): NO 

Lab Pressurized? (N2,NO): N2 

Pre-pressu re:ib:~:i~:i-~:? 

8eda~ D~lutlon:.,.l.. 

RUN1     RUN2 RPD AVERAGE 

Ana[~e PPM(v/v) PPM(v/v) (10%) PPM(vAt) 

Methane: 51~8.25: :519122,29:; 0.32 518285.27 

%Total:I 100,786 101.316 j 

RUN1 RUN2 RUN1 

PPM(v~) PPM(v~) %(v~) 

N[tr~en File Resu[l: - c~7148~:~’~L’#58505 45.7148 

AVERAGE RL BASE RL 

%vlv %vlv %v/v 

38.366374 0.01666 0.01 

0.305574 0.33314 0.2 

9,689832 1.66571 1 

51.828527 0,00033 0.0002 

0.000000 0.00167 0.001 

0,000000 0.00083 0.0005 

0.860504 0.03331 0.02 

0.000000 0.03331 0.02 

0.000000 0.00167 0.001 

RUN2 

45.850S 

Note: Calculation for Nitrogen last validated by, QA on 8-23-2008, 

EPA.3~4~, 03.x~ LTK0023 
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Columbia 
Analytical Services- ~ Park Center D,ive. SuiteA, Simi Valley, CA93C,65 . 805.526.7161 

LABORATORY REPORT 

November 12, 2010 

Tom Jacobsmeyer 
Aquaterra Environmental Solutions, Inc. 

13 Executive Dr., Suite 1 
Fairview Heights, IL 62208 

RE: Cottonwood RDF Flare Sampling 

Dear Tom: 

Enclosed are the results of the samples submitted to our laboratory on October 29, 2010. For your reference, these 
analyses have been assigned our service request number P1004041. 

All analyses were perfom-~ed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program. The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided. For a specific list of NELAP and DoD-ELAP- 
accredited anaIytes, refer to the certifications section at www.caslab.com. Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 

Columbia Analytical Services, Inc. is certified by the Califomia Department of Health Services, NELAP Laboratory 
Certificate No. 02l ISCA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification [13 #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-09-TX; Minnesota Department of Health, Certificate No. 
11495AA; Washington State Department of Ecology, ELAP Lab ID: C946. Each of the certifications listed above 
have an explicit Scope of Accreditation that applies to specific matricesimethodsianalytes; therefore, please contact 
me for infommtion corresponding to a particular certification. 

lfyou have any questions, please call me at (805) 526-7161. 

Respectfully submitted, 

Columbia Analytical Services, Inc. 

Sue Anderson 
Proj ect Manager 

Digitally signed by Sue Anderson 
Date: 2010.11.12 16:40:00 -08’00’ 

t ofll 
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Columbia 
Analytical Services- ~6~ Park Cenler D6ve. Suil~eA, Sire, Valley. CA93065 , 805 526 7161 1 w,~w.caslab.com 

Client: Aquaterra Environmental Solutions, Inc. CAS Project No: P1004041 
Project: Cottonwood RDF Flare Sampling 

C~ENARRATIVE 

The samples were received intact under chain of custody on October 29, 2010 and were stored in accordance with 
the analytical method requirements. Please refer to the sarnp[e acceptance check form for additional information, 
The results reported herein are applicable only to the condition of the samples at the time of sample receipt, 

Sulgur Analysis 

The samples were analyzed for twenty sulfur compounds per ASTM D 5504-08 using a gas chromatograph equipped 
with a sulfur chemiluminescence detector (SCD). All compounds with the exception of hydrogen sulfide and 
carbonyl sulfide are quantitated against the initial calibration curve for methyl mercaptan. 

Sample Cottonwood 5 (P 1004041-002) did not complete its full analysis due to an instrument malfunction; therefore, 
the last three compounds could not be reported for this sample. 

The results of analyses are given in the attached laboratory report. Aft results are intended to be considered in their 

entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less" than the complete 

report. 
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~ Columbia 
Analytical Services~ ~ ~,~ c~ot~, o,~. so~. s,,,~ v~,,~, c,~o~ 805.526.7161 www.casrab.com 

Client: 
Project [D: 

DETAIL SUMMARY REPORT 

Aquaterra Environmental Solutions, [rtc, 

Cottonwood RDF Flare Sampling 

Date Received: 10/29/!. 0 

Time Recei veal: 09:,-.10 

Date Time 

Lab Code Matrix Collected Collected 

Service Request: P100404l 

Client Sample ID 
Cotte n,,vood 4 P 1004041-001 Air |0/2"_8110 16:20 X 

~oi,;n’~’ood5 ° PtOO404t--O02 Ai~ "~0/28/10 1~:2~ ~. " 

Cotlonwo,~d 6 P 100.,1041-003 Air 10/28/10 16:24 X 
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TestAmerica Los Angeles 
3585 Cadillac Ave., Suile A 

Costa Mesa, CA 92626 

Phone 714-258-8510 Fax 714,-258-092 

Client ContaCt. Informat3on 

Come,on: A.,.,. ~,..-, ~.,.,o 
Address: i~’~ ~-~et_~al~-,j~ i~)~r’. ~.~.’~1~ I 

ISpe~ial lnsl~’uctJonstQC Requirements & Commen~: 

Canister Samples Chain of Custody Record 

Start 

Stop 

Stop 

Anal),sis Turnaround Time 

StaNdard/Specif~) 

Rush (Specify) 

C=nlr~|er 

Flol,{, "H~ Field, 

Tlmo Slart ~m~ Stop {S~a~} (Stop} 

Flow 

luletlor 

Temperature [Fahter~l~elt} 

~--/ of ./ COCs 

!Samples Shlppe{~ 

Samples Relinquished by: 

IRelinquished by: 

DatefTirr~: 

DatefTime: Received by: 

Lab Use Only Shlppe~ Name: Opened by: Condllion: 



~ Columbia 
Analytical Services~ 

2655 P2rk Cenler Drlve~ Suite A 
Simi Valley, C.,alifomia 93065 

~ho~e I805) 526-7161 

:ax (805) 526-7270 

Aj~" - Chain of Custody Record & Analytical Service Request 

3ompa.ny Name & Actdmss (l~eporSng Information) 

Pro~ ~aget 

£~il Addr~ for R~ult 

Requested-Turnaround ]3me in Business Days (Surcharges) please 

Proje~ Name 

Pr~ Num~ 

~.0. # I BiIli~g 

Sample 
Volume 

.~-~ 

Page/or/ 

CAS Project No. 

Anal~Cs|s Method[Anal)ties 

EDD Unlls: 

Commont’-~ 
e,g. Actual 

Preservative ot 
specific [nstruc6ons 

ProjeCt Requi~emenls 

(MRLs, QAPP) 

Coole~ 1 Blank 

Tem~>erature 



Columbia 
Analytical Services- 

Client: Aquaterra Environmental Solutions, Inc. Work order:. P100404 [ 

Project: Cottonwood RDF Flare Sampling 

Sample(s) received on: 10/29/10 Date opened: 10/29/10 by: SSTAPLES 

Note: This form is used foral.~l sample.s received by CAS. The use of this form [br custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the requ~t of the client and/or as required by the method/SOP. 
Yes No N/A 

1 Were sample containers properly marked with client sample/D? [] [] [] 

2 Container(s) supplied by CAS? [] [] [] 

3 Did sample containers arrive in good condition? [] [] [] 

4 Was a chain-of-custodyprovided? [] [] [] 

5 Was the chain-of-custodyproperly completed? [] [] [] 

6 Did sample container labels and/or tags agree with custody papers? [] [] [] 

7 Was sample volume received adequate for analysis? [] [] [] 

8 Are samples within speeified holding times? [] [] [] 

9 Was proper temperature (thermal preservation) of cooler at reedpt adhered to? [] [] [] 

Cooler Temperature °C Blank Temperature °C 

i0 Was a Irip blank received? [] [] [] 

Trip blank supplied by CAS: 

11 Were custody seals on outside of cooler/Box? [] [] [] 

Location of seal(s)? Sealing Lid? [] [] [] 

Were signature and date included? [] [] [] 

Were seals intact? [] [] [] 

Were custody seals on outside of sample container? [] [] [] 

Location of seal(s)? Sealing Lid? [] [] [] 

Were signature and date included? [] [] [] 

Were seals intact? [] [] [] 

12 Do containers have appropriate preservation, according to method2SOP or Client specified information? [] [] [] 

Is there a client indieation that the submitted samples are p~ preserved? [] [] [] 

Were VOA vials checked for presence/absence of air bubbles? [] [] [] 

Does the cliendmethod/SOP require that the analyst check the sample pH and if necessaw alter it? [] [] [] 

13 Tubes: Are the tubes capped and intact? [] [] [] 

Do they contain moisture? [] [] [] 

14 Badges: Are the badges property capped and intact? [] [] [] 

Are dual bed badges separated and individually capped and intact? [] [] [] 

P1004041-001.02 1.0 L Tedlar Bag 

P1004041-002.02 z.0 L redlar Bag 

P I00a041-003.02 ~.o I. Tedlar Bag 

Explain any discrepancies: (include lab sample ID numbers): 

¯ Required OH: Phenols/COOiN’H 3/’IOC/rOXiNO3 ,’ NO2fI’KN/I".PHOS, H2SO4 ~H’¢2); M,ctals, HNO3 (pH<2); CN (NaOH or NaOHdAs¢ Acid) (.pH>12): 

Dis,s_ Sulfide, NaOH ~H>I2); T. Sulfide, NaOH/ZrtAc ~oH>t 2} ILSK. MEEPP, HCL ~H<2); R.SK - CO2, (pH 5-8); Sulfur (pH>4) 

PI’00a04 I_Aqtt~tcrra E.a’cimmn,mtal Solutie.ns, lnr.._Ce.it.On~,.ood RDF Flatx" Samplio.g.x)s - Page I or" t 11/12./10 3:46 PM 

6ofll 
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Columbia 
Analytical Services- ~ Park Center Ddve. SuiteA. SimiValley. CA93065 805.576.7161 i vcww.caslab.com 

RESLPLTS OF ANALYSIS 

Page 1 of [ 

Client:          Aquaterra Environmental Solutions, inc. 

CHeat Sample ID: Cottonwood 4 
CHeat Project ID: Cottonwood RDF Flare Sampling 

CAS Project ID: P1004041 

CAS Sample ID: P1004041-001 

Test Code: 

Instrument [13: 

Analyst: 

Sampling Media: 

Test Notes: 

ASTM D 5504-08 

Agilent 6890AJGC13iSCD 

Zheng Wang 

1.0 L Tedlar Bag 

Date Collected: 10/28110 

Time Collected: 16:20 

Date Received: 10/29/10 

Date Analyzed: 10/29/10 

Time Analyzed: 10:46 

Volume(s) Analyzed: 0. I0 ml(s) 

CAS # Compound Result MRL Result MRL 

~g/m~ la~m~ ppbV ppbV 

7783-06-4 Hydrogen Sul fide 28,000 70 20,000 50 

463-58-1 Ca rbonyl Sul fide 210 120 86 50 

74-93-1 Methyl Mercaptan 6,600 98 3,400 50 

75-08-1 Ethyl Mercaptan 140 130 55 50 

75-18-3 Dimethy[ Sulfide 30,000 130 12,000 50 

75-15-0 Carbon Disulfide 120 78 38 25 

75-33-2 Isopropy[ Mercaptan 530 160 170 50 

75-66-1 tert-Butyl Mercaptaa 1,200 180 330 50 

107-03-9 n-Propy[ Mercaptan ND 160 ND 50 

624-89-5 Ethyl Methyl Sulfide 230 160 73 50 

110-02- l Thiophene 740 170 210 50 

513-44-0 Isobutyl Mercaptan 340 180 91 50 

352-93-2 Dielhyl Sulfide ND 180 ND 50 

109-79-5 n-Butyt Mercaptan ND 180 ND 50 

624-92-0 Dimethyt Disulfide 1,000 96 260 25 

616~J~l-4 3-Methylthiophene ND 200 ND 50 

110-01-0 Tetrahydrothiophene ND 180 ND 50 

638°02-8 2,5-Dimethylthiophene bid 230 ND 50 

872-55-9 2-Ethylthiophene bid 230 ND 50 

110-81-6 D[eth~/l Disulfide ND 120 ND 25 

Data 

Qualifier 

ND = Compound was analyzed for, but not detectcd above the laboratory reporting limit, 

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by thc referenced method. 

PI004~I AS’i-~L550d_1011031221_SSxls-Sample                                                                                                         20$ULFUR_XLS * P~geNo: 
7orll 
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Columbia 
Analytical Services- ~6~ ParkCenter Ddve, SuiteA, SimiValley, CA93065 ~ 805.526.7161 i www.caslab,com 

RESULTS OF ANALYSIS 

Page I 

CLient:          Aquaterra Environmental Solutions, Inc. 

Client Sample ID: Cottonwood 5 

Client Project ID: Cottonwood RDF Flare Sampling 

CAS Project tD: P1004041 

CAS Sample ID: P100404b002 

Test Code: 

Instrument tD: 

Analyst: 

Sampling Media: 

Test Notes: 

ASTM D 5504-08 

Agilent 6890AiGC 13iSCD 

Zheng Wang 

1.0 L TedIar Bag 

Date Collected: 10/28/10 
Time Collected: 16:22 
Date Received: 10/29/10 
Date Analyzed: 10/29/10 

Time Analyzed: 11:04 
Volume(s) Analyzed: 0.10 ml(s) 

CAS # Compound Result IvW,_L Result MSRL 

pg/m~ gffm) ppbV ppbV 

7783-06-4 Hydrogen Sulfide 33,000 70 24,000 50 

463-58-1 Carbonyl Sulfide 250 [20 100 50 

74-93-1 Methyl Mercaptan 7,600 98 3,900 50 

75-08-1 Ethyl Mcrcaptan 200 130 79 50 

75-18-3 D[methyl Sulfide 31,000 130 12,000 50 

75-t 5-0 Carbon Disulfide 140 78 44 25 

75-33-2 Isopropyl Mercaptan 630 160 .200 50 

75-66-1 tea-Butyl Mercaptan 1,300 180 340 50 

107-03-9 n-Propyl Mercaptan "bid 160 ND 50 

624-89-5 Ethyl Methyl Sulfide 210 160 69 50 

110-02-1 Thiophene 740 i 70 220 50 

513-44-0 [sobuty[ Mercaptan 250 180 67 50 

352-93-2 Diethy[ Sulfide ND 180 ND 50 

109-79-5 n-Butyl Mercaptan ND [ 80 ND 50 

624-92-0 Dimethyl Disulfide 590 96 150 25 

616-44-4 3-Methylthiophene 210 200 53 50 

l 10-01-0 Tetrah~,drothiophene ND 180 ND 50 

Data 

Qualifier 

ND = Compound was analyzed for, but not detected above the laboratory reporting limit. 

MRL = Method Reporting Limit - The minimum quantity of a target ana[yte that can be confidently determined by the referenced method. 

WM00509 



Columbia 
/l I~’i I.,na..~.,ca,�--,-,,i,-,-,=...., ..,.,..,- ~65~ Pa¢~ Center Ddve, Suite A, Simi Valley, CA 93065 805.526.7161 ! www.caslab.com 

RESULTS OF ANALYSIS 

Page [ofl 

Client:          Aquaterra Environmental Solutions, Inc. 
Client Sample ID: Cottonwood 6 
Client Project ID: Cottonwood RDF Flare Sampling 

CAS Project ID: PI004041 

CAS Sample I13:P1004041-003 

Test Code: 

Instrumcnt ID: 

Analyst: 

Sampling Media: 

Test Notes: 

ASTM D 5504-08 

Agilent 6890A/C-C13iSCD 

Zheng Wang 

1.0 L Tedlar Bag 

Date Collected: 10/28/10 
Time Collected: 16:24 
Date Received: 10/29/10 
Date Analyzed: 10/29/10 
Time Analyzed: 11:28 

Volume(s) Analyzed: 0.10 ml(s) 

CAS # Compound Result M]LL Result MILL 

gg/m~ lagim~ ppbV ppbV 

7783-06-4 Hydrogen Sulfide 33,000 70 23,000 50 

463-58-1 Carbonyl Sulfide 200 i20 81 50 

74-93-1 Methyl Mercaptan 7,400 98 3,800 50 

75-08-1 Ethyl Mercaptan 200 130 77 50 

75-18-3 Dimethyl Sulfide 30,000 130 12,000 50 

75-15-0 Carbon Disul fide 130 78 41 25 

75-33-2 Isopropy[ Mercaptan 620 160 200 50 

75-66-1 tert-Butyl Mercaptan 1~400 180 370 50 

107-03-9 n-Propyl Mercaptan ND 160 ND 50 

624-89-5 Ethyl Methyl Sulfide 230 160 75 50 

110-02-1 Th[ophene 720 170 210 50 

513-44-0 Isobuty[ Mcrcaptan 250 180 69 50 

352-93-2 Diethyl Sulfide ND 180 ND 50 

109-79-5 n-Butyl Mercaptan ND 180 ND 50 

624-92-0 Dimethyf Disulfide 490 96 130 25 

61644-4 3-Methylthiophene 740 200 180 50 

110-01-0 Tetrahydrothiophene ND 180 ND 50 

638-02-8 2,5-Dimethylth[ophene ND 230 ND 50 

872-55-9 2-Ethylthiophene ND 230 ND 50 

110-81-6 Dieth;�[ Disulfide ND I20 ND 25 

Data 
Quatifier 

N-D = Compound was analyzed for, but not detectcd above the laboratory reporting limit. 

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method. 

p 104:1404 I_AS"TM55,0-1_ I 01102.122 I_SS.xls - Sample (31                                                                                                      20SULFUR_XLS . Poge No: 
9oflf 
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Columbia 
Analytical Services" ~ Park Cen~er Dave. Sui|e A., Sirni Valley, CA93065 805.525.7161 ! www,caslab,com 

RESULTS OF ANALYSIS 

Page lofl 

Client:          Aquaterra Environmental Solutions, Inc. 

Client Sample ID: Method Blank 

Client Project ID: Cottonwood RDF Flare Sampling 

CAS Project tD: P1004041 

CAS Sample ID: P101029-MB 

Test Code: 

Instrument ID: 

Analyst: 

Sampling Media: 

Test Notes: 

ASTM D 5504-08 

Agilent 6890A/GC 13/SCD 

Zheng Wang 

1.0 L Tedlar Bag 

Date Collected: NA 

Time Collected: NA 

Date Received: NA 

Date Analyzed: 10/29/10 

Time Analyzed: 09:27 

Volume(s) Analyzed: 1.0 ml(s) 

CAS # Compound Result MRL Result M2.L 

~g!ms i~gim~ ppbV ppbV 

7783-06-4 Hydrogen Sulfide ND 7.0 ND 5.0 

463-58-1 Carbonyl Sulfide ND 12 ND 5.0 

74-93-1 Methyl Mercaptan ND 9.8 ND 5.0 

75-08-1 Ethyl Mercaptan ND 13 ND 5.0 

75-18-3 Dimethyl Sulfide ND 13 ND 5.0 

75-15-0 Carbon Disulfide ND 7,8 ND 2.5 

75-33-2 Isopropyl Mercaptan ND 16 ND 5,0 

75-66-1 tert-Butyl Mercaptan ND 18 ND 5.0 

107-03-9 n-Propyl Mercaptan ND 16 ND 5.0 

624-89-5 Ethyl Methyl Sulfide ND 16 ND 5.0 

t 10-02-1. Thiophene ND 17 ND 5.0 

513-44-0 Isobulyl Mercaptan ND 18 ND 5.0 

352-93-2 Diethyl Sulfide ND 18 ND 5.0 

109-79-5 n-Butyl Mercaptan ND 18 ND 5.0 

624-92-0 Dimethyl Disulfide ND 9,6 ND 2.5 

616-44-4 3-M~thylthiophene ND 20 ND 5.0 

110-01-0 Tetrahydrothiophene ND [ 8 ND 5.0 

638-02 -8 2,5-Dimethylthiophene ND 23 ND 5.0 

872-55-9 2-Ethylthiophene ND 23 ND 5.0 

110-81-6 Diethyl Disulfide ND 12 ND 2.5 

Data 

Qualifier 

ND = Compound was analyzed for, but not detected above the laboratory reporting limit. 

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method. 
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Columbia 
Analytical Services" ~s ParkCenter Ddve. SuileA. Simi Valley. CA93065 , 805.526.7161 1 ~.caslab.com 

LABORATORY CONTROL SAMPLE SUMMARY 

Page 1 of l 

Client:          Aquaterra Environmental Solutions, Inc. 

Client Sample ID: Lab ControISample 

Client Project ID: Cottonwood RDF FIare Sampling 

CAS Project ID: P1004041 

CAS Sample ID: P101029-LCS 

Test Code: 

Instrument 

Analyst: 

Sampling Media: 

Test Notes: 

ASTM D 5504-08 

Agilent 6890AJG-C 13/S CD 

Zheng Wang 

1.0 L Tedtar Bag 

Date Cotlected: NA 

Date Received: NA 
Date Analyzed: 10/29/10 

Volume(s) Analyzed: NA ml(s) 

CAS 

CAS # Compound Spike Amount Result % Recovery Acceptance Data 

ppbV ppbV Limits Qualifier 

7783-06-4 Hydrogen Sulfide 1,920 2,260 118 71-I29 

463-58-1 Carbonyl Sulfide [,920 2,000 104 66-120 

74-93-1 Methyl Mercaptan 1,820 1,550 85 59-136 

WM00512 



APPENDIX D 

CALCULATIONS 

included in this Appendix: 

¯ Net Heating Value 

° Actual Exit Velocity 

¯ Maximum Permitted ExitVetocity 

¯ Sulfur Compound Concentrations 

AQUATERRA 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

NET HEATING VALUE CALCULATIONS 

Waste Management, Inc. 

Cottonwood Hills Recycling and Disposal Fact{try 

Marissa, Illinois 

Input 

Sample No. Cottonwood 1 

Percent Methane: 

Net heat of combustion of methane* 

50 Percent 
802 K Jig mole 

Net Heatinq Value calculated usinq the followinq equation: 

HT = K ~-CiHi 

where: 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C. 760 mm Hg 

K: 1.740x10z (l/ppm)(g mole/scm)(MJikcal) 

where (g moleiscm) is al, 20 deg. C 

Ci: concentration of component sample component i in ppm 

Hi : net heat of combuslion for sample component i 

in (kcal/g mote) at 25 deg. C, 760 mm Hg 

Convert Heat of Combustion from Btu/scf to kcal/q mole 

A) KJ/mol to J/mol 
(802 k Jig mole)*(1000 Ji1 k J) = 

B) J!mole to cal/mole 
(802,000 Jig mole)*(1 cal/4.184 J)= 

C) calimole to Kcal/mole 

(191,682 cal/g mole)"(1 Kcal/1000 cal)= 

802,000 J/g mole 

191,682.6 cal!g mole 

191.7 kcalig mole 

Now calculate Net Heatinq Value 

HT = K ~CiHi 

H (T) = 1.740 x 10-7 (l/ppm)(g moleiscm)(MJ/kcal) x 500000 ppm x 191.7 kcal/g-mole 

H (T) = 16.68 MJ/scm 

Value from Chemistry: The Central Science 2nd Edition, by Theodore L. Brown and H. Eugene LeMay, Jr. 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC, 

LANDFILL GAS FLARE TESTING LOG 

NET HEATING VALUE CALCULATIONS 

Waste Management, Inc. 

Cottonwood Hills Recycling and Disposal FaciliW 

Marissa, Illinois 

Sample No. CotLonwood 2 

Percent Methane: 

Net heat of combuslion of methane* 

Net Heatinq Value calculal:ed usinq the fodowinq equation: 

51 Percent 
802 KJtg mole 

HT = K TCiHi 

where: 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

K: 1.740x10.7 (l[ppm)(g molelscm)(MJIkcal) 

where (g moleiscm) is at 20 deg. C 

Ci: concentration of component sample component i in ppm 

Hi: net heat of combustion for sample component i 

in (kcal/g mole) a~ 25 deg. C, 760 mm Hg 

Convert Heat. of Combustion from Bruiser to kcaliq mole 

A) KJ/mol to J/mol 

B) J/mole to cal/mole 

C) cal/mole to Kcal/mole 

(802 k Jig mole)*(lO00 J!l k J)= 

(802,000 J/g mole)*(1 ca1/4.184 J)= 

802,000 J!g mole 

191,682.6 cal/g mole 

(191,682 calig mole)*(1 Kcali1000 cal}= 191.7 kcal;g mole 

Now calculate Net Heatinq Value 

HT = K ~CiHi 

H (T) = 1.740 x 10-7 (1ippm)(g mole/scm)(MJikcal) x 510000 ppm x 191.7 kcal/g-mole 

H (T) = 17.01 MJiscm 

Value from Chemistry: The Central Science 2nd Edition, by Theodore L. Brown and H. Eugene LeMay, Jr. 
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AQUA’rERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

NET HEATING VALUE CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 

Sample No. Cottonwood 3 

Percent Methane: 

Net heat of combustion of melhane* 

52 Percent 

802 KJ/g mole 

Net Heatinq Value calculated usinq the followinq equation: 

HT = K ~CiHi 
where: 

H (T): Net Heating Value in (MJ/scm) at 25 deg C, 760 mm Hg 

K: 1.740xl 0.7 (1/ppm)(g mole/scm)(MJikcal) 

where (g mole/scm) is at 20 deg. C 
Ci: concentration of. component sample component i in ppm 
Hi: net heat of’ combustion l~or sample component i 

in (kcalig mole) at 25 deg. C, 760 mm Hg 

Convert Heat of Combustion from Btu/scf to kcaliq mole 

A) KJimol to J/mol 

B) J!mole to cal!mole 

C} cal!mole to Kcal/mole 

(802 kJ/g mole)*(1000 J!1 k J) = 

{802,000 Jig mole)*(1 cal/4.184 J)= 

802,000 

191,682.6 

(19t,682 calig mole)*(1 Kcal!1000 cal)= 191.7 

Jig mole 

cal/g mole 

kcal!g mole 

Now calculate Net Heatinq Value 

HT = K ~-CiHi 

H (T) = 1.740 x 10-7 (l/ppm)(g mo]eiscm)(MJ/kcal) x 520000 ppm x 191.7 kcal/g-mole 

H (T) = 17.35    MJiscm 

Value from Chemistn/: The Central Science 2nd Edition, by Theodore L. Brown and H. Eugene LeMay, Jr. 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

NET HEATING VALUE CALCULATIONS 

Waste Management, Inc. 
Cottonwood HilJs Recycling and Disposal Facility 

Marissa, Illinois 

Input 

Sample No. Cottonwood 4 
Percent Methane: 
Net heat ot combustion of methane* 

52 Percent 

802 KJ/g mole 

Net Heatinq Value calculated usinq lhe Iollowinq equation: 

HT = K ~-CiHi 
where: 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

K: 1.740x107 (l/ppm)(g mole/scm)(IVIJ/kcal) 

where (g mole/scm) is at 20 deg. C 
Ci: concentration of component sample component i in ppm 
Hi: net heat of combustion for sample component i 

in (kcal/g mole) at 25 deg. C, 760 mrn Hg 

Convert Heat of Combuslion from Btuiscf to kcaliq mote 

A) KJ/mol to Jimol 

B) J/mole to cal/mole 

C) cal/mole to Kcalimole 

(802 k Jig mole)*(1000 Ji1 k J)= 

(802,000 Jig mole)*(1 cal/4.184 J)= 

(191,682 calig mole)*(1 Kcal/1000 cal)= 

802,000 Jig mole 

191,682.6 calig mole 

191.7 kcal/g mole 

Now calculate Net Heatinq Value 

HT = K ~CiHi 

H (T) = 1.740 x 10-7 (1/ppm)(g moleiscm)(IVlJ/kcal) x 520000 ppm x 191.7 kcal/g-mole 

H (T) = 17.35 MJ/scm 

Value from Chemistry: The Central Science 2nd Edition, by Theodore L. Brown and H. Eugene LeMay, Jr. 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESrlNG LOG 

NET HEATING VALUE CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposa~ Facility 

Marissa, Illinois 

Input 

Sample No. Cottonwood 5 
Percent Methane: 

Net heat of co~nbuslion of methane* 

51 
8O2 

Percent 
KJ/g mole 

Nel Hea~.inq Value calculated usinq the followinq equation: 

HT = K ~-CiHi 
where: 

H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

K: 1.740x10.7 (1/pprn)(g mole/scm)(MJikcal) 

where (g mole/scm) is at 20 deg. C 

Ci: concentration of component sample component i in ppm 
Hi: net heat ol~ combustion for sample component i 

in (kcalig mole) at 25 deg. C, 760 mm Hg 

Convert Heat of Combustion from Btuiscf to kcal/q mole 

A) K J/tool to Jimol 

B) J/mole to calimole 

C) calimole to Kcalimole 

(802 k Jig mole)*(1000 Ji1 k J) = 

(802,000 Jig mole)*(1 cai/4.184 J)= 

(191,682 callg mole)*(1 Kcali1000 cal)= 

802,000 

191,682.6 

191.7 

Jig mole 

caiig mole 

kcalig mole 

Now calculate Net Heatinq Value 

HT = K ~CiHi 

H (T) = 1.740 x 10-7 (1ippm)(g moleiscm)(MJikcal) x 510000 ppm x 191.7 kcalig-mole 

H (T) = 17.01 MJ/scm 

* Value from Chemistry: The Central Science 2nd Edition, by Theodore L. Brown and H. Eugene LeMay, Jr. 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 

LANDFILL GAS FLARE TESTING LOG 

NET HEATING VALUE CALCULATIONS 

Waste Management, Inc. 

Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Input 

Sample No. Cottonwood 6 

Percent Methane: 

Net heat of combustion of methane* 

52 Percent 
802 K Jig mole 

Net Heatinq Value calculated usinq the followinq equation: 

HT = K ~:CiHi 
where: 

H (T): Net Heatin£ Value in (MJ[scm) at 25 deg. C, 760 mm Hg 

K: 1.740x10" (l/ppm)(g mole/scm)(MJ/kcal) 

where (g moleiscm) is at 20 de9. C 

Ci: concentration oi= component sample component i in ppm 

Hi: net heat of" combustion for sample component i 

in (kcab’g mole) at 25 deg. C, 760 mm Hg 

Convert Heat of Combustion from 8tu/scf to kcaliq mole 

A) KJ/mol to J/mol 
(802 kJ/g mole)*(1000 J!l k J) = 

8) J/mole to calimole 

(802,000 J/9 mole)*(1 ca1/4.184 J)= 

C) cal/mole to Kcalimole 
(191,682 cal/g mole)*(1 Kcal/’~000 cal)= 

802,000 J/g mole 

191,682.6 cal/£ mole 

t91.7 kcal/9 mole 

Now calculate Net Heatinq Value 

HT = K ~CiHi 

H (T) = 1.740 x 10-7 (l/ppm)(g mole;scm)(MJ/kcal) x 520000 ppm x 191.7 kcal;9-mole 

H (T) = 17.35 MJ,’scm 

Value from ChemisLo/: The Central Science 2nd Edition, by Theodore L. Brown and H. Eugene LeMay. Jr. 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sample No.      Cottonwood 1 

Flare Tip Diameter (in) 10 

Date Time 

6/24/2 010 12:57 

Flow Rate Static Pressure 
Reading (SCFM) (in H20) Temperature (~F) 

608 2.00 t26 

Flare Tip Cross Sectional Area fft2) 

Area = (]-1/4) X (D2) 
Area = (3.14159/4) x (10/12)^2 

Area : 0.55 fl2 

Velocity (’ftimin) 
Velocity = QiA 
Velocity = 608 / 0.55 
Velocity = t 105.45 ftimin 

Convert to misec 

Velocity = 
Velocity = 

( 1105.45 ft/min ) x (1 min/60 sec) x (1 m/3.281 ft) 
5.62           m/sec 

WM00522 



AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sample No.      Cottonwood 2 

Flare Tip Diameter (in) 10 

Date Time 

6/24/2010 13:54 

Flow Rate Static Pressure 
Reading (SCFM) (in H20) Temperature (°F) 

608 2.00 127 

Flare Tip Cross Sectional Area (ft2) 

Area : (]-[!4) X (D2) 
Area = (3.14159/4) x (10/12)"2 

Area = 0.55 ft2 

Velocity (ftimin) 
Velocity : Q!A 
Velocity = 608 / 0.55 
Velocity = 1105.45 ftimin 

Convert to misec 

Velocity : 
Velocity = 

( 1105.45 ft,/min ) x (1 mini60 sec) x(1 m/3.281 ft) 
5.62            m!sec 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Sample No.      Cottonwood 3 

Flare Tip Diameter (in) 10 

Date Time 

6/24/2010 14:56 

Flow Rate Static Pressure 
Reading (SCFM) (in H20) Temperature (°F) 

612 2.00 127 

Flare Tip Cross Sectional Area (ft2) 

Area = (r[/4) x (D2) 
Area = (3.14159/4) x (10/12)^2 

Area : 0,55 ft2 

Velocity {fb’min} 
Velocity = Q/A 
Velocity = 612 / 0.55 
Velocity = 1112.73 fdmin 

Convert to m/sec 

Velocity = 
Velocity = 

( 1112.73 fiJmin ) x (1 min/60 sec) x (1 m/3.281 fl) 
5.65           m/sec 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC, 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Waste Management, Inc, 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, ]tJinois 

Sample No.      Cottonwood 4 

Flare Tip Diameter (in) 10 

Date Time 

10/28/2010 13:50 

Flow Rate Static Pressure 
Reading (SCFM) (in H20) Temperature (°F) 

61 5 0.00 110 

Flare Tip Cross Sectional Area (l~t2) 

Area = (1-[/4) x (D2) 
Area = (3.14159/4) x (10/12)^2 

Area = 0.55 f12 

Velocity (fdmin} 
Velocity = QiA 
Ve}ocity = 615 / 0.55 
Velocity = 1118.18 ft/min 

Convert to misec 

Velocity = 
Velocity = 

( 1118.18 fidmin ) x (1 mini60 sec) x (1 m/3.281 ft) 
5.68           m/sec 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, I~linois 

Sample No.       Cottonwood 5 

Flare Tip Diameter (in) 10 

Date Time 

10/28/2010 14:40 

Flow Rate Static Pressure 
Reading (SCFM) (in H20) Temperature (°/:) 

615 0.00 110 

Flare Tip Cross Sectional Area (ft2) 

Area = (l-r/4) X (D2) 
Area = (3.14159/4) x (10/12)"2 

Area = 0.55 ft2 

Velocity (ftimin) 
Velocity = QiA 
Velocity = 615 / 0.55 
Velocity = 1118.18 ftZmin 

Convert to m/sec 

Velocity = 
Velocity = 

( 1118.18 ftimin ) x (1 mini60 sec)x (1 m/3.281 ft) 
5.68           misec 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

EXIT VELOCITY DETERMINATION 

Waste Management, Inc. 
Cottonwood HilJs Recyc]]ng and Disposal Facility 

Marissa, Illinois 

Sample No.       Cottonwood 6 

Flare Tip Diameter (in) 10 

Date Time 

10/28/2010 16:25 

Flow Rate Static Pressure 
Reading (SCFM) (in H20) Temperature (°F) 

610 0.00 110 

Flare Tip Cross Sectional Area (ft2) 

Area = (]-[/4) x (D2) 

Area = (3.14159/4) x (10/12)^2 

Area = 0.55 ft2 

Velocity (fdmin) 
Velocity = QiA 
Velocity = 610 / 0.55 

Velocib./= 1109.09 fdmin 

Convert to m!sec 

Velocity = 
Velocity = 

( 1109.09 ftimin ) x (1 min!60 sec) x (1 m/3.281 ft) 
5.63           m!sec 
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AQUATERRA ENVIRONMENTAL SOLUTIONS,, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Maximum permitted exit velocity calculated usinq the followinq equation: 

Log (10) (V(r~a~)) = (H(T) +28.8)!31.7 

where: 

V(maxl: Maximum permitted exit velocity, m/sec 

28.8: Constant 
31.7: Constant 

H (T): Net Heating Value in (MJiscm at 25 deg C, 760 mm Hg 

Sample No.    Cottonwood 1 
Net Heating Value Heating Value, H(T): 16.7 MJiscm 

Log (10) (Vi~x}) = (H(T) +28.8)/31.7 

Log (10)(V(~.a~)} = (16.7 +28.8)/31.7 

Log (10) (V(~,a,)) =     1.4 

V(~a~) : 27.2 misec 

V(max) = 89.4 ft!sec 

at 25 deg. C and 760 mm Hg 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 

Cottonwood Hills Recycling and Disposal Facility 

Marissa, IJlinois 

Maximum permitted exit velocity calculated usinq the followinq equation: 

Log (10)(V(,,,~)) : (H(T) +28.8)/31.7 

where: 

28.8: 
31.7: 

H (T): 

Maximum permitted exit velocity, m/sec 

Constant 
Constant 
Net Heating Value in (MJiscm) at 25 deg. C, 760 mm Hg 

Sample No.    Cottonwood 2 
Net Heating Value Healing Value, H{T): 17.0 MJ/scm 

Log (10)(V{,-,,a,)) = (H(T) +28.8)/31.7 

Log (10) (V(ma.~)) = (17 +28.8)/31.7 

Log (10) (V{,~a.~)) =     1.4 

V(~a×) = 27.8 m/sec 

V(~×) = 9t .4 fdsec 

a[ 25 deg. C and 760 mm Hg 

WM00530 



AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Maximum permitted exit velocity calculated usinq the followinq equation: 

Log (10)(V(r,,a~)) = (H(T) +28.8)/31.7 

where: 

V(rnax): 

28.8: 
31.7: 

H (T): 

Maximum permitted exit velocity, m/sec 

Constant 
Constant 
Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg 

Sample No.     Cottonwood 3 
Net Heating Value Heating Value, H(T): 17.3 MJ/scm 

Log (10)(Vima×)) = (H(T) +28.8)/31.7 

Log (10){V(,~a~)) = (17.3 +28.8)/31.7 

Log (10) (V(,~ax)) =     1.5 

V(ma×) : 28.5 misec 

V(rna×) = 93.4 fVsec 

at 25 deg. C and 760 mm Hg 

WM00531 



AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Faciiity 

Marissa, Illinois 

Maximum permitted exit velocity calculated usinq t.he followinq equation: 

Log (10) (V(max)) = (H(T) +28.8)/31.7 

where: 

V(~ne~): Maximum permitted exit velocity, m/sec 

28.8: Constant 
31.7: Constant 

H (T): Net Heating Value in (MJiscm) at. 25 deg. C, 760 mm Hg 

Sample No.    Cottonwood 4 
Net Heating Value Heating Value, H{T): 17.3 MJ/scm 

Log (10) (V(~a~)) = (H(T) +28.8)/31.7 

Log (10)(V(ma~)) = (17.3 +28.8)/31.7 

Log (10)(V(,~,I) =     1.5 

V{r~a×) = 28.5 misec 

V(,~x) = 93.4 ft/sec 

at 25 deg. C and 760 mm Hg 
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Maximum ~3ermitted exit velocity calculated usinq the followinq equation: 

Log (10)(V(,~a,)) = (H(T) +28.8)/31.7 

where: 

V(,~×): Maximum permitt.ed exit velocity, m/sec 

28.8: Constant 
31.7: Constant 

H (T): Net Heating Value in (MJ!scm) at 25 deg. C, 760 mm Hg 

Sample No.    Cottonwood 5 
Net Heating Value Healing Value, H(T): 17.0 MJ/scm 

Log (10)(Vlm~,)) = (H(T) +28.8)/31.7 

Log (10)(Vlma~}) = (17 +28.8)!31.7 

Log (10) (V{~nax}) =     1.4 

V(ma~) = 27.8 misec 

Vima×) = 91.4 ftJsec 

at 25 deg. C and 760 mm Hg 
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AQUA,rERRA ENVIRONMENTAL SOLUTIONS, INC. 
LANDFILL GAS FLARE TESTING LOG 

MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS 

Waste Management, Inc. 
Cottonwood Hills Recycling and Disposal Facility 

Marissa, Illinois 

Maximum permitted exit velocity calculated usinq the fo!lowinq e.quation: 

Log (10)(V(m~.~)) = (H(T) +28.8)/31.7 

where: 

V(max): 

28.8: 
31.7: 

H (T): 

Maximum permitted exit velocity, misec 

Constant 
Constant 
Net Heating Va~ue in (MJ!scm) at. 25 deg. C, 760 mm Hg 

Sample No.    Cottonwood 6 
Net Heating Value Heating Value, H(T): 17.3 ~J/scm 

Log (10)(V(,~a~)) = (H(T) +28.8)!31.7 

Log (10)(V(,~a×)) = (17.3 +28.8)/31.7 

Log (10) (V(,~a,,~) =     1.5 

V(,~a~) = 28.5 m/sec 

V(,~a×) = 93.4 f(/sec 

at 25 deg. C and 760 mm Hg 
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Cottonwood 2010 Sulfur Sampling and Testing of Open Flare 

6124/20 i0               10128/2010 
Cottonl Cotton2 Cotton3 Cotton4 Cotton5 Cotton6 

(ppbV) (ppbV) (ppbV) (ppbV) (ppbV) (ppbV) 

Hydrof~en Sulfide 16000 17000 18000 20000 24000 23000 

Carbonyl Sulfide 70 77 76 86 I00 81 

Methyl Mercaptan 2600 2700 2900 3400 3900 3800 

Ethyl Mercaptan 82 86 96 SS 79 77 

Dimethyl Sulfide 5700 6100 6200 12000 12000 12000 

Carbon Disulfide 46 49 50 38 44 41 

Isopropyl Mercaptan 220 230’ 240 170 200 200 

tert-Butyl Mercaptan 330 350 360 330 340 370 

n-Propyl Mercaptan 25 261 28 0 0 0 

Ethyl Methyl Sulfide 62 67 67 73 69 75 

"l’hiophene 260 280 290 210 220 210 

Isobutyl Mercaptan 73’ 80 79 91 671 69 

Diethyl Sulfide 10 11 21 0 0 0 

n-Butyl Mercaptan 30 34 32 0 0 0 

Dimethyl Disulfide 120 140 220 260 250 130 

3-M ethylthiophene 63 68 66 0 53 180 

Tetra hyd rothiophene 24 14 23 0 0 0 

2,5-Dimethylthiophene 6.3 6.4 6 0 0 0 

2-Ethylthiophene 7.7 5.8 6,3 0 0 0 

Diethyl Disulfide 0 0 0 0 0 0 

Total Per Sample (PDbV) 25719 27324.2 28640.3 36713 41222 40233 

Average in ppmV 27.2 39.4 
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